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Deep Drawing Research 


SSESSMENT of the suitability of sheet metal for deep drawing and related 
processes has been investigated for a number of years by many organizations 
in several countries. However, largely owing to lack of effective contact 

between the various investigators much of the effort expended appears to have 
been duplicated or even misplaced, with the result that those in need of guidance 
are faced with a bewildering variety of testing equipment without any clear or 
reliable indication of the relative merits of the various testing methods. In order 
to correct the situation which has led to this state of affairs the International Deep 
Drawing Research Group was formed in 1957 by representatives from several 
European countries with the object of exchanging information and co-ordinating 
further research into methods of sheet metal testing and into other problems 
arising from the deep drawing of metals. 

Following an exchange of views on work which has been carried out to date, 
the Group has decided that in the field of sheet metal testing, attention will be 
concentrated on the Cup Forming Test performed substantially in accordance 
with a procedure evolved and tested by the British Iron and Steel Research 
Association in the United Kingdom and by Jernkontoret in Sweden. While 
valuable work has been done in the past in Great Britain, it is felt that the present 
arrangements for fostering research and investigation into the deep drawing of 
metals should now be more broadly based and extended to cover the interests of 
all those concerned with the testing and deep drawing of metals. Informal discussions 
have therefore been held between B.I.S.R.A., the British Non-Ferrous Metals 
Research Association, the Institute of Sheet Metal Engineering and the Production 
Engineering Research Association, as a result of which it was agreed to set up a 
British Deep Drawing Research Group, administered by a joint Research 
Committee of the sponsoring organizations. Membership of the Committee has 
been drawn primarily from organizations or individuals actively engaged in work 
relevant to the field of activity and is as far as possible equally representative of 
producers and users of sheet metal, both ferrous and non-ferrous. 

The principal functions of the Group Research Committee are, first, to provide 
a focus for British research and development in the field of the deep drawing of 
sheet metal and related processes, and to effect liaison with similar bodies in other 
countries through the I.D.D.R.G.; and, second, to encourage the initiation and 
continuation of fundamental research into methods of assessing the suitability of 
sheet metal for deep drawing and related processes, and into other aspects of deep 
drawing practice, and in particular to instigate and supervise a programme of 
co-operative investigations into the use of the Swift test, performed according to 
I.D.D.R.G. procedure. The main objective of the Research Group will be to 
encourage wider interest in the investigation of problems relating to deep drawing 
and to serve as a medium for the dissemination of results and developments. 
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MELTING POT 


Details 


N gathering together information 
about some particular manufac- 
turing or other process, one 
usually finishes up with a collection ranging from the basic 
patents, through Papers and articles, to trade literature and 
advertisements. Often a gap exists in the information, 
the gap usually occurring between the patent specifica- 
tion(s) and the scientific and technical literature. This 
gap, which corresponds to what is generally referred to as 
“know-how,” may get filled up either very much later, 
when the value of the information will have diminished, 
or, occasionally, a few facts that fit into it may be encoun- 
tered in more out-of-the-way and, therefore, less expected 
places. A few such facts have, for example, recently been 
published in Russia about the phosphoric acid-bichromate- 
fluoride (““Alodine”’) process of surface treating aluminium. 
The investigation was intended to determine the optimum 
conditions of treatment, the nature of the coatings formed, 
and to shed some light on the probable mechanism of their 
formation. For aluminium, the best results were obtained 
by solvent degreasing, cleaning in a sodium hydroxide, 
phosphate, silicate bath, rinsing, and surface treatment 
for lhr. in a bath containing 2-4gm. sodium fluoride, 
22-7 gm. potassium bichromate, 303 c.c. phosphoric acid 
(s.g. 1-266) and 697 c.c. of water at a temperature of 45°C. 
The treated parts are then rinsed with water, immersed 
for 10 min. in a 0-5 per cent solution of chromic acid, and 
then dried in air. An interesting procedure was adopted 
to study the composition of the coatings. In order to 
increase the proportion of the coating relative to the metal, 
the aluminium or aluminium alloy to be treated was 
converted to powder and the latter then surface treated in 
the desired manner and dried. The surface treated powder 
was then analysed to determine the proportion of metal 
(volume of hydrogen evolved on dissolving in acid) and 
the composition of the coating (by chemical and differen- 
tial thermal analysis). In this way, the coating on com- 
mercial purity aluminium, for example, was found to 
consist of 43-89 per cent chromium phosphate, 36-98 per 
cent aluminium phosphate and 19-12 per cent water. 


MONG childhood attitudes that, 
in some form or another, are 
carried over into the world of 
grown-ups, is the general attitude to questions and 
answers. Questions by young children are not exactly 
encouraged. Later on, in school, the emphasis is, of course, 
almost entirely on answers. The asking of questions is 
a prerogative of teachers and examiners, and the child is 
expected to provide the right answers; or else. 

Certainly the last thing the child is expected to do is to 
consider, let alone enquire why and if, those who set the 
questions should be interested, for example where two 
trains travelling towards one another at different speeds 
will meet. In view of all this, there need be little surprise 
that so many people grow up with widely disparate 
attitudes towards questions and answers, and with a 
similarly unequal ability of dealing with the ones and the 
others. The effects of one attitude can be observed in the 
multitude of questions and enquiries that originate and 
are dealt with in connection with business, industrial, 
technical, scientific and all sorts of other activities. Only 


Complexes 


too often the inability to ask questions is readily apparent 





in the formulation of a question and in the scope obviously 
envisaged for the answer. Likewise, only too often one 
encounters the inbred attitude of unquestioning acceptance 
of questions on the part of those whose job it is to answer 
them. Admittedly this attitude may derive to a large 
extent from the hierarchical situation: the managing 
director, it is assumed, is entitled to receive information as 
to where the two trains will meet, and that, even if he has 
failed to mention how far apart they started, or whether or 
not they started at one and the same time. What is 
surprising, and certainly unfortunate, is that hitherto 
nothing seems to have been done towards eliminating this 
ambivalent attitude to questions and answers, an under- 
taking that would clear the way to a joint and unified 
approach to what fundamentally in every case is, or should 
be, a single purpose and not, as at present, a kind of game 
of schizophrenic hide and seek. 


From Abroad NE of the less frequently men- 
O tioned advantages to be derived, 
more particularly by engineers, 
from a knowledge of a foreign language is the ability of 
reading in the corresponding foreign technical literature 
of developments that have hitherto not been described in 
their own country. Thus, while there is ample oppor- 
tunity of informing oneself of the theoretical aspects of the 
continuous casting of aluminium and its alloys without 
resorting to one’s linguistic ability and/or a dictionary, 
one will have to go to a German publication for a survey 
of the up-to-date “facts of life” of the process. From this 
publication one learns, for example, that while most of 
the open-ended vertical die processes used at present for 
the casting of rolling slabs are of the semi-continuous 
“long-casting” type, a true continuous casting machine of 
the Junghans type is in operation at the Waunarlwydd 
works of 1.C.I. Ltd. One learns that Properzi continuous 
casting machines are at present in use in no less than 
eleven countries, including this country. One learns that 
the hitherto almost mythical Rigamonti casting machine 
is, in fact, like the Properzi machine, of the grooved- 
casting-wheel-endless-cover-band type, but that a flat 
strip-like section is cast instead of a triangular section as 
on the Properzi machine. One American brewery uses 
Rigamonti cast strip for the impact extrusion of beer cans, 
while elsewhere it is blanked into slugs for collapsible 
tubes. The width of the strip that can be cast on the 
Rigamonti machine is limited by the fact that the product 
has to be withdrawn at an angle to the casting wheel. By 
arranging the cover band to travel in a more complicated 
path, the Aluminium Laboratories Limited, Banbury, have 
developed a grooved-wheel casting machine which is 
“open” at the front and from which the strip can, therefore, 
be withdrawn in line with the wheel, being, moreover, 
supported over a certain distance by a length of the run 
of the cover band. An arrangement is envisaged in which 
this type of casting machine will be linked directly to a 
rolling mill, and blanking, drawing or impact extrusion 
presses. One learns also of other less conventional but, 
for their special purposes, successful casting machines: 
the Hazelett, the Hunter- 
Douglas, the Ugine/Gautschi, 4 
the Tessmann, and that of the 
Hunter Engineering Co. 
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Design of Die-Castings 


Vil—Means of Attachment for Die-Cast Components 


By H. K. BARTON 


(Concluded from METAL INDUSTRY, 25 April, 1958) 


IVETING, swaging and similar 
methods are generally only suited 
to permanent assemblies; when 
parts of an assembly must, from time 
to time, be removed or replaced, some 
other means of attachment should be 
employed. The most common in such 
circumstances is one of the many types 
of stamped “speed-nut,” which can be 
mounted on a plain stud formed integ- 
rally with the casting. The studs do 
not differ essentially from rivets, so far 
as their form and preferred location 
are concerned, but they are invariably 
longer than a rivet for an equivalent 
position—as shown in Fig. 9—since 
the length of stud needed to hold the 
clip is greater than the required allow- 
ance for staking. 

The simplest form of clip is shown, 
consisting of a slightly curved spring 
with two notched tongues facing 
inward and upward. When this is 
forced over a die-cast stud, the tongues 
slide down easily, but dig in as soon 
as the clip is released from pressure. 
Any force tending to pull the die- 
casting away from the sheet through 
which the stud projects merely causes 
the tongues to engage the stud more 
fiercely. 

When correctly positioned, clips of 
this sort provide a virtually rattle- 
proof assembly, though under vibration 
small assemblies may, of course, rotate 
about the stud. This can be avoided 
by using more than one stud and clip, 
by the addition of a small “pip” 
engaging a hole in the housing, or by 
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Fig. 9—A simple spring clip 
engaging an integral stud 


Fig. 10—A tubular clip assembled 
from the front 





Fig. 11—Enlarging the shank of 
the stud, and the mating hole, 
renders failure from vibratory wear 
much less likely 





adopting a non-circular stud. Since 
for ease of cavity-sinking a circular 
stud is to be preferred, it is best to 
provide an additional small stud, even 
though a single clip suffices for secure 
attachment. 

Clips of the sort described above can 
only be assembled when the rear of 
the assembly is accessible, but die-cast 
insignia and similar items frequently 
have to be mounted in positions where 
access to the rear is difficult. It is 
possible to mount such pieces quite 
securely by using tubular clips of the 
kind depicted in Fig. 10. The clip is 
rolled from sheet and has a small 
flange at one end; below the flange are 
two sets of tongues which set respec- 
tively outwards and inwards. When 
the clip is thrust into a hole in a sheet 
until the flange contacts the face, the 
outward facing tongues are first pushed 
inward, and then spring out beneath 
the sheet. It is, of course, essential 
that the hole be free from burrs. The 
clip is thus held securely in the hole 
and forms a housing for the stud 
projecting from the component. As 
this enters, the inward facing studs are 
forced apart, but when the die-casting 
is thrust right home the studs resist 
any outward movement, just as in the 
flat type of clip. 

Although the profile of the stud is 
not of great importance so far as 
security of anchorage is concerned, it 
is desirable to give a small lead to the 
tip to facilitate entry, at least on studs 
of 35 in. diameter or more. On smaller 
studs there is some difficulty in pro- 
viding a lead since if, as is common, 
the stud cavities are closed by ejectors, 
the diameter of these latter cannot 
satisfactorily be made much less than 
0-085 in. A larger diameter than this 
is highly desirable. In the case of 
components that are to be mounted on 
sheet-metal supports, and are likely to 
be subjected to vibration, it is often 
desirable to punch out a hole consider- 
ably larger in diameter than the stem 











of the stud, and to provide a shallow 
plinth entering the hole as on the right 
of Fig. 11. This prevents failure of 
the stud from wear on the edge of the 
hole, as illustrated on the left of the 
figure. 

Although most assemblies of insignia 
and the like are intended to be both 
rigid and permanent, this is not 
invariably so. With the widening use 
on domestic appliances of white and 
pastel shade enamels, the use of super- 
posed trim and name-plates encounters 
the objection that dirt collects around 
and beneath such items, and is difficult 
to dislodge. To overcome this dis- 
ability, some assemblies of this char- 
acter have been made displaceable 
(though not removable), so that a 
duster can pass beneath them. 

To effect this, it is mecessary to 
include a spring element in the 
assembly; various types of flat clip, 
bowed to allow a degree of displace- 
ment, can be utilized for this purpose. 
However, a method of equal simplicity 
is depicted in Fig. 12, where the com- 
ponent is secured by a spiral spring of 
two or three turns, backed by a plain 
washer. To prevent the latter from 
coming off, the projecting tip of the 
stud is nipped in, flattening it slightly 
as shown. As will be noted, the 
surround of the hole is slightly dished; 
a soft washer (not shown) is interposed 
between the component and _ the 
mounting sheet. This serves as a seal 
to prevent water from entering through 
the mounting hole. 

It is often advantageous to provide 
such seals, even when the attachment 
does not allow of any relative move- 
ment, but it is not necessarily best to 
dish the housing, as in Fig. 12, to 
accommodate the soft rubber washer. 
The designer may well find it better 
to incorporate a pocket at the rear of 
the trim piece into which the washer 
can seat, as indicated in Fig. 13. The 
whole of the underside of the com- 
ponent is relieved in the instance 


Fig. 12—The casting can be pulled Fig. 13—A soft washer 
away from the underlying sheet- around the stud seals the 
metal housing to remove soil 


hole against entry of water 
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Fig. 14—Deformable lugs are 
spread to engage the ribs 











Fig. 19—Of the two methods of forming a rim 
for spinning, that on the left is to be preferred 


illustrated, the insignia thus giving an 
impression of massive solidity without 
a comparable increase in weight. In 
addition to sealing the housing, the 
soft washer prevents chatter. 

Rivets and studs are used in by far 
the greatest proportion of permanent 
die-cast assemblies, but the ductile 
zinc-base alloys lend themselves to 
many other attachment methods in- 
volving some type of deformation. One 
of the most adaptable of these is the 
provision of integral flat lugs, usually 
in pairs mounted on the opposite sides 
of a square. These are particularly 
weil suited to the mounting of die- 
castings on ribbed or grille-like 
assemblies where it is undesirable to 
have to provide holes or other specific 
locations for anchorage. 

As depicted in Figs. 14 and 15, the 
flat lugs can be bent either outward to 
engage the rear faces of adjoining ribs, 
or inward to embrace a single rod. In 
either case the setting of the lugs can 
be carried out most easily with a light 
toggle press, assuming that the 
assembly is relatively small. Where 
this is impracticable, the lugs can be 
bent over by light hammer blows. 
When displacement of the lugs is 
inward, as on the right, a_ toggle- 
operated wrench may be adapted to 
close them in on the rod. This same 
method may be adapted to the mount- 
ing of die-castings on sheet metal or 
on other die-castings; in the former 
case, the pair of lugs passes through a 
square hole in the housing to engage 
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Fig. 15—Flat !ugs clasping a rod 


placed between the lugs 
Sao 
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Fig. 16—Ejectors are normally 
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Fig. 17—Deformation of a weak casting, 
the lugs remaining straight 























Fig. 20—The hollow bead is spun 
over at assembly 


either a square steel washer or, some- 
times a fibre buckle. The latter. 
being slightly resilient, has less ten- 
dency to develop rattles. 

When designing deformable flat 
lugs it is advisable to taper them 
generously, not only to facilitate ejec- 
tion (since ejectors are located between 
the lugs (Fig. 16) and do not bear 
directly upon them), but also to avoid 
a concentration of stress at the base of 
the lugs. For the same reason, it is 
better to use a punch with nearly 
straight sides and_ well -radiused 
shoulders, rather than a plain vee-form 
punch, to bend the lugs over. This 
ensures that the lugs roll over at the 
tips instead of bending at the root, 
which may result in fracture if the 
stress is strongly localized. It is, of 
course, important that the web from 
which the lugs rise should be stiff 
enough not to be easily deformed 
under pressure (Fig. 17). If there is 
any doubt about this, the two lugs 
should be united by a thickened pad, 
as seen in Fig. 14. 

Permanent assembly of two die- 
castings of circular form can _ be 
achieved very easily by spinning, and 
this process, unlike simple bending, 
tends to improve the mechanical 
strength along the joint. Only small 
deformations are generally necessary, 
for since the two parts of the assembly 
are secured along a periphery of 
several inches, even on small die- 
castings, the engagement of the joint 
need normally be only a_ few 
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Fig. 21—The shaped punch cold-forms the thin 
rim to effect a permanent closure 


thousandths of an inch. In practice, 
only two types of spun joint need be 
considered; in the first, one casting 
fits into another to form one face of 
the assembly; in the other, two castings 
of roughly similar form are united at 
a major diameter of the resulting 
assembly. 

In the first case, where one casting 
is more or less flat and the other cup- 
like, the joint should follow the lines 
indicated in Fig. 18. Here, the lid 
casting, after being trimmed closely 
and cleanly, is placed in position 
within the cup casting, where it locates 
on an internal shoulder. The casting 
thus has a thinner wall around the 
rim, and in the particular example here 
depicted the wall is thinned even more 
by a reduction in outside diameter. 
The rim of the cup stands higher than 
the face of the disc by from ye in. to 
4 in., according to the nature of the 
assembly. The assembly operation 
consists in turning the projecting 
portion of the rim inward, using a 
rotating yoke that bears simultaneously 
upon two or more equispaced points 
of the assembly. The actual contact 
faces are usually rollers, to avoid over- 
heating the metal of the joint and so 
roughening the surface. 

Although only a small inward dis- 
placement is needed to produce secure 
assembly, it is necessary to provide a 
fairly large overlap in order to allow 
for the necessary clearance of one 
within the other and also for the 
inevitable variations in the thickness 
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of the lid. If the face of the latter is 
perfectly flat, as in the figure, the 
projection x of the rim should be two 
or two-and-a-half times the thick- 
ness y. Provided that it has been 
properly trimmed, the lid tends to 
centre itself as spinning commences, 
and the rim is displaced inward. 
Excessive. pressure thins down the 
spun rim, thus tending to weaken 
rather than improve the joint. 

As will be evident, much of the spun 
rim in Fig. 18 is not in effective contact 
with the inner casting, and it is well 
worth while when such assemblies are 
contemplated to provide a bevel, often 
an externally bevelled bead, against 
which the rim can bed firmly as it is 
spun over. Whatever method of 
closure is adopted, it is desirable in 
applications where torsion is applied to 
the assembly to provide positive means 
to prevent rotation. 
suffices to notch the edge of the disc- 
like element and to form a correspond- 
ing key on the inner wall of the mating 
part. 

Thinning down the rim on both the 
inside and outside, as in Fig. 18, has 
operational advantages over the alter- 
native method of increasing the inside 
diameter only. It will be recognized 
that the two methods entail different 
locations of the parting plane, as 
indicated in the die sections of Fig. 19. 
It is, of course, considerably more 
straightforward to adopt the construc- 
tion on the left, but this has the 
disadvantage that trimming is carried 
out on the edge of the rim that is 
subsequently to be spun, which is 
undesirable. Additionally, feeding into 
a reduced section is less satisfactory 
than feeding into the main wall. 

However, the main disability is 
encountered in the spinning operation, 
for any error in registration of the two 
die members throws the core and 
cavity out of concentricity. As a result, 
the rim varies in thickness from one 
side of the casting to the other, the 
thinner portion yielding more easily 
to the spinning tool. The tendency of 
the tool is, therefore, to move off 
centre and to tilt, and an uneven joint 
is produced. With the rim formed 
wholly within the ejector half of the die 
(Fig. 19, left), the parting plane is 
better placed for feeding and, however 
errors of registration may affect the 
concentricity of the inner and outer 
walls of the component, the thickness 
of the rim remains constant. More- 
over, the edge of the rim is smooth and 
free from burrs, so that it deforms 
evenly as the roller of the spinning tool 
contacts it. 

When the spun joint is at a major 
diameter of the two components, the 
position is somewhat different, since 
there is likely to be some pre-disposi- 
tion in favour of keeping the profile as 
simple as possible. A joint such as 
that of Fig. 20 is, therefore, suitable, 
the junction of the casting lying within 

plain bead. It will be noted that the 
rim for spinning is thinned at the edge 
and that the bead on the mating part 


Normally, it . 


is radiused so that, when the rim is 
spun over, the “spun” radius is roughly 
equal to the cast radius r. 

Although, as noted above, the two 
parts of a spun assembly tend to centre 
themselves, this cannot be relied upon 
to yield an acceptable alignment when, 
for example, the two components have 
cored bosses that must line up. In 
such instances the castings should be 
mounted on a fixture with an extended 
spigot so that they are held in the 
desired alignment during the spinning 
operation. However, should the design 
of the component preclude this, other 
means of registering the two parts are 
essential. It does not suffice for regis- 
tration of the bores that one casting is 
a tight fit in the other, since it is the 
outside of one that is thus concentric 
with the inside of the other, whereas 
both cored holes are concentric with 
inside surfaces. 

The two bores that are to be aligned 
must necessarily each be concentric 
with the inside of the castings since 
(except under very unusual circum- 
stances) all core elements are mounted 
in the ejector half of the die. It is thus 
desirable to make the castings a rela- 
tively loose fit on the largest diameter 
and provide registers which are in both 
cases formed in the ejector half of the 
die; a typical method is formation of 
three or more pairs of stud-like projec- 
tions, bearing pips and corresponding 


Copper 


ANGING from 3 to 40 tons 
R capacity, the Thomas cylindrical 
tilting rotary furnace is particu- 

larly suitable for the melting and refining 
of copper. Consisting of a cylindrical 
melting drum connected at both ends 
to conical end pieces, the furnace is 
mounted on a cradle which carries the 
rotating gear. The cradle itself is 
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dowel holes, as in Fig. 20. Because 
these have a fixed relationship to the 
bores, they preserve concentricity of 
the latter whatever errors of concen- 
tricity occur between the outside and 
inside of the two components. 

Small assemblies—up to 1l4in. or 
2in. in diameter—can sometimes be 
secured, in a manner similar to that 
achieved by spinning, without the use 
of a rotary tool. Thus, the closure of 
the annular case, in Fig. 21, which 
involves cold-forming both the inner 
and outer rim, is performed with a 
punch of the form shown. This has 
a central tapered pin and an outer wall 
with an internal bevel; these contact 
the thin upstanding rims _ simul- 
taneously and force them inward. 
Pressure is applied relatively slowly 
by means of a toggle press; a percus- 
sion stroke would tend to distort the 
thin vertical walls of the case. It is 
worth noting that this method, since it 
does not involve rotation of either work 
or tool, can be applied to components 
that are not of circular form. Provided 
that there are no abrupt changes of 
direction, the rim will deform evenly, 
but at small radii or sharp corners 
there should be a gap in the rim. 
There is no difference in principle 
between the cold-forming of such an 
interrupted rim and the deformation of 
a pair of lugs, as in the examples 
(Figs. 14 and 15) already discussed. 


Refining 


supported by the tilting rolls. The 
freely moving burner,’ which can be 
fired by oil, gas, or pulverized fuel, is 
suspended by chains operated by a 
hand winch. It is mounted on the 
furnace axis between a water-jacketed 
ring disc, which has controllable oval- 
shaped openings for the supply of 
compressed air for the oxidation 


The Thomas cylindrical tilting rotary furnace in the normal melting position 
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process. This air is supplied by a com- 
pressor which also serves to atomize 
the oil.. Air for combustion is supplied 
separately by a high pressure blower. 
Waste gases are discharged through an 
elbow connection pivoted in a water- 
cooled ball bearing. 

When working, the furnace is hori- 
zontal, but may easily be tilted to any 
angle for charging, slagging, and pour- 
ing. During charging the furnace is 
inclined at an angle of 40° and can 
be rotated to facilitate the distribution 
of scrap. As soon as the charge is 
molten, the furnace rotates at 1 r.p.m. 
and compressed air is blown across the 
bath. For relining, the furnace is 








The Thomas cylindri- 
cal tilting rotary fur- 
nace in the vertical 
position for re-lining 
with refractory 


brought to the vertical. The mono- 
lithic lining can be either acid or basic, 
but an acid lining is recommended for 
normal scrap. 

Test results show that a charge of 
11 tons of mixed copper scrap was 
melted, oxidized, skimmed, and poured 
in 3 hr. 16 min., of which the oxidation 
period was only 27min. Ten tons of 
ingots were produced with an oil con- 
sumption of 10 cwt. 

The furnace is manufactured by 
K6lsch-Félzer-Werke A.G., for whom 
Catmur Machine Tool Corporation 
Ltd., 103 Lancaster Road, Ladbroke 
Grove, London, W.11, have recently 
been appointed agents. 


Men and Metals 





At the annual general meeting of the 
Aluminium Development Association, 
held in London recently, Mr. S. E. 
Clotworthy (managing director, Nor- 
thern Aluminium Company Limited) 
was elected President for the ensuing 
year. Dr. Maurice Cook (I.C.I. Metals 
Division) was elected vice-president, 
and Dr. N. P. Inglis (research director, 
I.C.I. Metals Division) was elected 
chairman of the Executive Committee. 
Mr. E. D. Iliff (development manager, 
Northern Aluminium Company Ltd.) 
is appointed chairman of the Publica- 
tions Committee, and Mr. E. G. 
Robinson (technical superintendent, 
Central Technical Department, Nor- 
thern Aluminium Company Limited) 
is chairman of the Standards Com- 
mittee, and the chairman of the 
newly-formed committee to study the 
applications of aluminium in chemical 


and nuclear engineering is Mr. E. E. 
Spillett (development manager, The 
British Aluminium Company Limited). 
The chairman of the Marine Com- 
mittee is Mr. F. Porcher (development 
manager, I.C.I. Metals Division). 


Disembarking at Cape Town last 
week, Mr. Edgar J. G. Wayman, 
director of Rocol Limited, has com- 
menced an extensive tour which 
includes South Africa, Southern 
Rhodesia, Tanganyika, Kenya, and the 
Belgian Congo. 


Appointments recently made by 
Expandite Limited include the follow- 
ing:—Mr. T. Pooley, sales director, 
has been appointed deputy managing 
director; Mr. E. L. Townsend is to be 
director in charge of overseas develop- 
ments. Other appointments are those 


of Mr. J. M. Robb, who will leave 
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shortly to take up the position 
of general manager of Expandite 
(Australia) (Pty.) Ltd.; Mr. J. H. 


Humphries, to be area manager in 
Scotland, and Mr. A. W. Moignard, to 
be assistant area manager for South- 
East England. 


At the annual Associateship presen- 
tation ceremony, held on Saturday of 
last week at the College of Technology, 
Birmingham, among: those receiving 
honorary Associateships were Sir 
Anthony Bowlby, managing director of 
Guest, Keen and Nettlefolds (Mid- 
lands) Ltd.; on Sir Harold Roxbee 
Cox, director of Wilmot Breeden 
(Holdings) Limited, and Sir Herbert 
Manzoni, Birmingham City Engineer 
and Surveyor. The scrolls were pre- 
sented by Mr. J. J. Gracie, managing 
director of The General Electric 
Company Limited, Witton, and chair- 
man of the College Governors. 

At its quarterly meeting, held in 
London recently, the Council of 
the British Institute of Management 
elected The Rt. Hon. the Earl of 
Verulam, J.P., as chairman designate. 
Lord Verulam is chairman of Enfield 
Rolling Mills Limited, Engineering and 
Lighting Equipment Company Limited, 
and Sternol Limited. He will take up 
his office at the annual general meeting 
of the Institute on July 23 next. 


Changes in the sales departments of 
Mobil Oil Company Limited have 
been announced. Mr. A. Peck, who 
joined the company in 1946, is to be 
the new manager of the company’s 
distribution department in succession 
to Mr. F. R: Squires, who has taken 
over a new post as manager of retail 
divisions. Mr. N. P. Huntley, who 
joined the company from Cambridge 
University in 1951 is appointed 
manager of consumer fuels department. 


Executive director in charge of 
export sales, Simmonds Aerocessories 
Limited, and Firth Cleveland Instru- 
ments Limited, Mr. A. P. H. Pehrson, 
is visiting Sweden and Denmark for 
consultations with the companies’ 
agents in those countries. 


In succession to the late Mr. F. 
Briggs, Mr. D. Milne, C.A., has been 
appointed secretary to William Jessop 
and Sons Limited and their associated 
company, J. J. Saville and Company 
Limited. Mr. J. V. Gregory has been 
appointed assistant secretary to the 
two companies. 





Gallium 


N the 1958 edition of the Metal 
Industry Handbook and Directory, 
on page 20 the process for the extrac- 
tion of gallium as a by-product in 
aluminium manufacture is wrongly 
attributed to The Aluminum Company 
of America. The process was, in fact, 
developed by Aluminium - Industrie- 
Aktien-Gesellschaft and patented by 
them. Gallium is currently being 
extracted by this method in one of the 
aluminium works of A.I.A.G. 
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Finishing Supplement 


Institute of Metal Finishing 


PROCEEDINGS AT 


works visits and social occa- 

sions, held amid congenial 
surroundings and favoured by good 
weather, made the Annual Conference 
of the Institute of Metal Finishing, at 
the Palace Hotel, Torquay, a memor- 
able one for the two hundred and fifty 
delegates and their ladies who attended. 

After the official opening of the 
Conference on the morning of Wed- 
nesday, April 16, by His Worship the 
Mayor of Torquay (Coun. A. L. 
Goodrich), the first technical session, 
under the chairmanship of the Presi- 
dent, Dr. T. P. Hoar, was devoted to 
the presentation and discussion of 
Papers dealing with the deposition of 
nickel and chromium. An abstract of 
one of these, “Electrodeposited Com- 
posite Coatings,” by B. B. Knapp, and 
a report of the discussion which ensued 
are published in this issue. 

In the afternoon of the same day, 
following the showing of a film dealing 
with the hard chrome plating of a 
large paper cylinder, the second 
session, with Mr. R. A. F. Hammond 
in the chair, discussed Papers dealing 
with bright nickel and levelling power, 
stress in nickel electrodeposits, and 
surface preparation and porosity in 
electrodeposited nickel. 

By invitation of the Mayor and 
Corporation of Torquay, a reception 
and dance was held on the same 
evening at the Palace Hotel. 

Thursday morning was devoted to 
the presentation and discussion of 
Papers covering methods of testing 
anodic coatings on aluminium, the 
production of coloured anodic films 
without the use of dyestuffs, and some 
aspects of the growth of electro- 
deposits. In the afternoon, while some 
delegates visited the corrosion testing 
station at Brixham, others took part in 
the annual competition for the John 
Preston Golf Trophy, this being won, 
for the second year in succession, 
by Mr. R. G. Hughes. In _ the 
evening, delegates and their ladies 
were entertained at the Osborne 
Hotel by the Mond Nickel Co. Ltd. 
and the Westinghouse Brake and 
Signal Co. Ltd., when a film showing 
the mining of nickel in Canada was 
shown. 

Both technical sessions on Friday 
were devoted to various aspects of 
paint technology, including the physics 
and physiology of colour vision, colour 
and styling, the measurement of colour, 
and the selection of coloured pigments 
for industrial finishes. At the end of 
the morning session a film on colour, 
produced by Imperial Chemical 


A FULL programme of Papers, 





ANNUAL 


Industries Limited, was _ screened. 

At the Annuai Banquet, on the 
evening of the same day, the toast 
of the Mayor and Corporation of 
Torquay was proposed by Dr. L. B. 
Hunt, the Mayor, in replying, also 
proposing the toast of the Institute of 
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CONFERENCE AT TORQUAY 


Metal Finishing. The response to this 
toast was given by the President, 
Dr. T. P. Hoar, who also proposed 
“The Guests and Kindred Societies.” 
Sir Owen Wansborough - Jones, 
Chief Scientist, Ministry of Supply, 
responded for both. 


The Effect of Interposed Layers of a Second Metal 
on the Weather Resistance of Electrodeposited 
Nickel Coatings 


By B. B. 


‘THis Paper reports the results of an 
extensive exposure programme 
undertaken to study the effect of 
interposing layers of a second metal 
between two layers of .nickel. Such 
metals as copper, iron, chromium, lead, 
tin, zinc, cobalt, manganese silver, and 
palladium were selected for the inter- 
mediate layer. The metals which were 
selected represented a wide range of 
electrochemical activity from strongly 
active metals to extremely passive 
metals. Only dull-type nickel deposits 
were used in this first programme, but 
the nickel surface was buffed to a 
lustrous finish and plated with a 
decorative coating of chromium. The 
various types of coatings were also 
prepared in the form of foils. 

The coatings on steel were prepared 
in a manner which was representative 
of commercial practice. All coatings 
were deposited to a total thickness of 
0-001 in. to afford a ready comparison. 
The interposed layers were plated 
from conventional baths which are 
available commercially or from special 
baths which are described in the litera- 
ture. In each instance the inter- 
mediate layer was plated on the 
as-plated surface of the dull nickel 
deposit with only an _ intermediate 
water rinse. Some special treatments, 
however, were required of the inter- 
mediate layer in order to electrodeposit 
adherently the second layer of nickel. 
Sufficient nickel was plated in the final 
layer to provide a thickness of 0-0005 in. 
after buffing. The intermediate layers 
tested were 0-0001 in. and 0-0003 in. in 
thickness. The balance of the 0-001 in. 
thick coating was made up by the 
initial deposit of nickel. 

After buffing, the panels were plated 
with a bright chromium deposit to a 
thickness of 15 micro-in. 

The tests on foils were designed to 
simulate decorative coatings, and in 
previous work they had provided an 
objective means of evaluating coatings. 
Since it was impossible to buff the 
matt surface of a foil, a bright surface 


KNAPP 


was obtained by electroforming the foil 
on a highly polished 6in X 6in. 
mandrel of Stellite. After stripping 
from the mandrel, the foil was soldered 
to a frame and the bright surface, 
which had been in contact with the 
mandrel, was plated with a decorative 
finish of chromium. 

The weathering tests were carried 
out at either or both of the following 
sites: an industrial atmosphere at 
Bayonne, New Jersey, and a sea coast 
atmosphere at Kure Beach, North 
Carolina. Previous work on weight- 
loss measurements in these atmos- 
pheres indicated that the industrial 
exposure corroded pure nickel at a rate 
of 0-85 mg/dm?/day and the sea coast 
exposure ata rate of 0-035 mg/dm?/day. 


First Programme 


The results of this first programme 
showed that in the industrial atmos- 
phere the composites with cobalt, tin, 
chromium, cobalt-tungsten alloy, pal- 
ladium, silver, and lead were rated 
better than a single layer of nickel. 
Composites with zinc, copper, iron, 
and iron-nickel alloy were rated lower. 

In the sea coast exposure all com- 
posites except those containing iron 
performed better than a single layer of 
nickel. The coatings which exhibited 
superior weathering behaviour in 
both atmospheres were those with 
chromium, cobalt, dnd cobalt-tungsten 
alloy. The largest discrepancy between 
the results in the two exposures 
occurred with lead, silver, and pal- 
ladium, and in each case their perfor- 
mance was substantially better in the 
industrial exposure. 

The panels exposed in the industrial 
atmosphere were examined after the 
surface had been cleaned free of 
corrosion-product stain to determine 
what influence the interposed metals 
had on the mode of pitting. On the 
copper composite the surface pits were 
smaller in size than those on a single- 
layer coating, but they were more 
numerous, Lead, tin, and zinc 
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I. M. F. 
ANNUAL CONFERENCE 


On this page, are shown some of the 
delegates and guests at the Annual 
Conference of the Institute of Metal 
Finishing held recently at Torquay. 


Left: Some of the delegates at cne of the 
Technical Sessions. 


Below left: Mr. and Mrs. H. Silman, Mr. and 
Mrs. R. J. Brown, Mr. and Mrs. J. T. A. Hull, 
Mr. A. A. Pearson 


Below right: Mr. and Mrs. C. Wharrad, 
Mrs. L. G. Beresford, Mr. and Mrs. D. M. 
Lyness, Mr. H. Roskrow, Mrs. G. G. J. Adey, 
Mr. W. A. Leslie, Mr. J. W. Oswald 
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Above left: Mr. J. C. van Leeuwen, Mr. M. J. Reidt, Mr. A. D. Santilhano 
Mr. M. A. J. J. Kaptein 


Above right: Mr. M. S. Gosse, Mr. W. Parker, Mr. F. D. Tubbs 


Right: Mr. U. F. Marx, Mr. F. Wells, Mr. R. Pinner, Mr. H. C. 
Castell, Mr. W. K. Bates, Dr. J. Edwards, Mr. A. McL. Aitken 
Below left: Mr. and Mrs. A. C. Benning, Mr. and Mrs. J. W. Weaver, 
Mr. Bryn Jones, Mr. and Mrs. E. J. Blewett, Mr. R. T. F. McManus, 
Mr. G. C. Hart 

Below right: Mr. H. K. Venberg, Mrs. E. L. Masek, Mr. S. Dawson, 
Mr. and Mrs. A. R. Potter 
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increased the number of pits and made 
them more star-shaped. Iron, pal- 
ladium, and silver appeared to have 
no effect on the pitting. Cobalt-con- 
taining layers had the most marked 
effect. Chromium increased the size 
and decreased the number of pits, but 
heat-treatment of the chromium com- 
posite had the opposite effect. 

A perforation count on the com- 
posite foils showed that composite foils 
with chromium, tin, palladium, cobalt, 
and a cobalt-containing alloy were 
most resistant to perforation. The 
iron-nickel alloy composite was the 
only foil which had more perforations 
than the single layer of nickel. The 
correlation between the resistance to 
perforation of the foils and the delayed 
appearance of rust on the plated steel 
panels was good. 





Second Programme 


A second exposure programme was 
carried out to determine the influence 
of thickness of the intermediate layers 
of certain of those metals which 
appeared to be most promising in the 
first tests. The metals selected were 
chromium, cobalt, tin, and silver, and 
the thicknesses of the layer of these 
metals used in the composites were 10, 
25, 50, and 100 micro-in. A three-layer 
nickel deposit was also included in the 
programme to determine the effect of 
only interrupting the structure and not 
introducing a second metal. The inter- 
mediate layer for this coating was a 
deposit from an all-chloride nickel 
bath. Since indications were that the 
pure cobalt layer was too strongly 
anodic, a composite was also included 
with a layer of 8 per cent cobalt-nickel 
alloy. 

The panels for this programme were 
prepared in the same manner as those 
in the first exposure test. Dull nickel 
coatings were used for both layers, and 
again only the second layer of nickel 
was buffed prior to chromium plating. 

Exposure of the panels in triplicate 
was made at Bayonne, New Jersey, 
and Kure Beach, North Carolina. 

The panels were rated by placing 
them in order of decreasing value as 
a decorative coating. The panels were 
also inspected by the A.S.T.M. system, 
in which the total defective area is 
estimated and from which a rating 
number is calculated. The agreement 
between the two rating systems is 
reasonably consistent. In the industrial 
exposure all composites with cobalt, 
chromium, and tin rated better than a 
single layer of nickel. Cobalt com- 
posites rated well with respect to 
freedom from rust, but as much as 
50 per cent of the surface was covered 
vith blisters. The amount of blister- 
ng increased with a decrease in cobalt 
thickness. The thicker layers of tin 

eveloped unsightly white stain and 

ie thinner layers were less effective 
in preventing rusting. Only the thicker 

ilver composites were better than a 

ngle layer of nickel. The composite 
with the thinnest chromium layer had 
the best appearance, and was even 


superior to a single layer of nickel of 
double the total thickness. Thicker 
chromium layers were less effective, 
but only one was worse than nickel 
coating 0-002 in. thick. 

Although the amounts of rust stain- 
ing and surface pitting were consider- 
ably less in the sea coast atmosphere, 
the order of merit for the coatings was 
in good agreement for the two 
exposures. The best coating again was 
the one with 10 micro-in. of chromium, 
and the amount of rust spotting 
increased with chromium thickness. 
Cobalt composites developed larger 
but fewer blisters in this exposure, 
and the area blistered increased with 
decreasing thickness of cobalt. Very 
little rust stain formed on the tin com- 
posites, but the amount of white stain 
was proportional to the tin thickness. 
It is interesting to note that increasing 
the silver thickness increased the 
rusting, and the reverse was true in the 
industrial exposure. 

The results of this exposure pro- 
gramme indicate that the galvanic rela- 
tionship of the metals is probably the 
more important factor in accounting 
for the behaviour of the composites. 
The most attractive composite is the 
one with a thin layer of chromium, and 
the extent of its benefit was equivalent 
to a single layer of nickel of at least 
double the thickness. 


Third Programme 


The objective of the third exposure 
programme was to study the weather- 
ing behaviour of composite coatings 
with a bright nickel, the principal 
interests being in the chromium 
composites. 

In general, after one year’s exposure 
the weathering behaviour of the bright 
nickel coatings has been about the 
same as that of the buffed dull nickel 
coatings. In the industrial exposure, 
the bright nickel coatings were defi- 
nitely superior, and the reverse held 
true in the sea coast exposure. Again, 
the results show that this sandwich- 
type of coating was generally superior 
to a conventional-type deposit of the 
same total thickness. The extent of 
the improvement was more marked 
with the buffed dull nickel than the 
bright nickel, and in each case the 
composite with the optimum thickress 
of chromium had about the same per- 
formance as a single layer of nickel of 
double the thickness. 

A special treatment of chromium 
is required to electrodeposit nickel 
adherently. This consisted of:— (1) 
Vapour degrease. (2) Wet pumice 
scrub. (3) Cathodic alkaline cleaner: 
sodium carbonate—60 gm/L., 170°F., 
60 A/ft?, 30 sec. (4) Repeat Steps 2 
and 3. (5) Anodic alkaline cleaner: 
sodium carbonate—60 gm/L., 170°F., 
60 A/ft?, 15 sec. (6) Acid dip: 50 per 
cent (vol.) HCl, 70°-80°F., 10 sec. (7) 
Nickel plating bath. Dull nickel bath: 
NiSO,.7 H.,0-330 gm/L., NiCl . 6 
H.0-45 gm/L. H,BO, - 37-5 gm/L., 
Duponol ME-0-2 gm/L., pH 2-0, 
140°F., 50 A/ft?. Bright nickel bath: 
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NiSO, . 7 H,0-90 gm/L., NiCl, . 6 
H.O - 206 gm/L., H; BO; - 37-5 gm/L., 
Brighteners, 140°F., pH 3-5, 50 A/ft?. 
(8) Chromium plating bath: Cr,.O,- 
250 gm/L., _H,SO,-2-5 gm/L., 113°F., 
1-25 A/ft?, 90 sec. for 10 micro-in. (9) 
Acid nickel chloride bath: NiCl, . 6 
H.0-240 gm/L., HCIl-36 gm/L., 70°- 
80°F., 1 min. immersion then cathodic 
at 30 A/ft? for 6 min. (10) Nickel 
plating bath. A cold water rinse was 
used between each step. The effect of 
this treatment, per se, and the simple 
immersion in the chromium plating 
bath in place of the intermediate layer 
were determined. This treatment 
improved the performance of both dull 
nickel and bright nickel coatings in the 
sea coast exposure but not in the 
industrial exposure. 

Different types of chromium baths 
were tried for plating the intermediate 
layer in the hope that possibly one type 
would produce a more pore-free layer. 
The data show that the results of this 
factor were quite inconsistent. 

Thus far in this study of composite 
coatings the intermediate layer has 
been centrally located between the two 
nickel layers. Since there may be a 
preferred position for it from the 
standpoint of performance as well as 
practicability, a set of panels was 
included in this exposure with the 
chromium layer near the basis metal. 
The results on this set indicate that 
there is some advantage to this position 
when dull nickel is used. 

Cobalt layers were as effective with 
bright nickel as with dull nickel in 
delaying the appearance of rust on the 
surface. Again the corrosion spread 
laterally in the cobalt layer, and the 
expansive pressure of the corrosion 
product formed blisters. The use of 
50:50 cobalt-nickel alloy reduced the 
size of the blisters but favoured the 
less desirable crater-type defect. 


Further Work 


Several methods are indicated in 
this work for. further improvement of 
the decorative coating of nickel- 
chromium-nickel-chromium. First, a 
combination of duil nickel and bright 
nickel should bear promise of giving 
better performance and being more 
practical than simply a composite of 
all bright nickel. Present data indicate 
that bright nickel composites are 
superior in an industrial exposure and 
inferior to buffed dull nickel in a sea 
coast exposure. Another reason for 
the combination is that previous work 
on corrosion of foils indicated that 
chromium on a matt surface was 
superior to that on a bright surface. 

Second, the position of the inter- 
mediate layer near the basis metal is 
probably best for practical reasons, 
and possibly also from the standpoint 
of performance. The outer or second 
nickel layer should be sufficiently thick 
for a bright nickel process to produce 
a decorative finish. Smaller surface 
pits would improve the appearance of 
the coating and, theoretically, the 
thickness of the second layer should 
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govern the breadth of the pits. The 
lateral spread of corrosion in the nickel 
layer should be inversely proportional 
to the thickness of the layer. 

Third, multiple composites should 
be better than a single composite. 
Since thin chromium layers cannot be 
relied upon to give pore-free deposits, 
two layers of chromium in a nickel 
coating should be better than one. 


(Trans. Inst. Met. Finishing, 1958, 35, 
Advance Copy, No. 1.) 


DISCUSSION 


H. C. Castell (The Mond Nickel Co. 
Ltd.): 

Referring to Knapp’s Paper, many 
people here may wonder how this -tech- 
nique of interposing a chromium layer 
between two nickel layers can be achieved 
in practice. They will be thinking of the 
relative inflexibility of automatic plants, 
of introducing chromium plating tanks in 
the middle of their nickel plating 
sequences, of unracking and re-racking 
the work, and of the extra space required 
by the swills, chromium plating and the 
activated nickel strike. Knapp suggests 
that a chromium layer nearer the basis 
metal is, perhaps, more effective than one 
with equal thickness of nickel on both 
sides. Taking this a stage further, would 
it not be possible to consider the first 
nickel layer, the chromium plating, and 
the nickel activating strike as a separate 
pretreatment, and to follow this with the 
normal nickel/chromium plating pro- 
cedure? Even this idea does not over- 
come the extra space requirement for 
such a pretreatment sequence, but it does 
allow the chromium plating to be treated 
separately from the existing plating 
arrangement. 

With regard to the introduction of a 
chromium plating process in the middle 
of the nickel plating sequences, would 
Knapp comment on the suggestion that 
tin-nickel might be just as effective as a 
chromium interleaving layer. Tin-nickel 
is slightly cathodic towards nickel and, 
in addition, it is plated from a more 
manageable and less noxious solution. 
Moreover, it is possible to plate tin-nickel 
alloy without cracks or discontinuities, 
which, in chromium, allow further pene- 
tration to the basis metal. Also, tin-nickel 
has high covering and throwing power 
and, indeed, might help to improve the 
coverage of the second nickel layer over 
the surface of the article. Has the author 
any experience of tin-nickel as an inter- 
leaving deposit? 

What are the possibilities of using this 
technique on zinc alloy die-castings? On 
this alloy it is standard practice to apply 
a somewhat thinner coating of nickel than 
on steel, and although an improvement 
in the quality of plated zinc alloy castings 
requires a thick nickel deposit, a lack of 
production capacity often restricts the 
actual application of thicker deposits. If, 
therefore, twice the corrosion protection 
can be obtained by using an interleaved 
deposit while maintaining the nickel 
thickness at the original figure, a con- 
siderable improvement in service life 
would be achieved. Unfortunately, the 
already lengthy plating sequence on zinc 
alloy die-castings would be extended 
considerably 

Another suggestion might be the plac- 
ing of the chromium layer directly on to 
the basis metal. According to Knapp’s 
explanation of the mechanism of the 
improvement in corrosion protection, 
there should still be a substantial 


improvement if the first nickel layer were 
omitted, since when corrosion pits had 
penetrated to the chromium layer it would 
then provide a cathodic barrier against 
further attack on the anodic basis metal. 
The chromium, of course, might well be 
discontinuous and would, therefore, allow 
further penetration of the corrosion pit 
to the basis metal. 

One final point. Has there been any 
practical demonstration of this composite 
coating technique? Has any plater in the 
United States used it? If so, can he 
describe the plating sequence adopted? 
What alterations in the existing process 
had to be made, and what was the 
behaviour in service of articles plated in 
this way? 


J. M. Sprague (Consultant Electro- 
chemist): 

Quite reasonably, Knapp justifies the 
use of certain unlikely coatings in order 
to find out in an experimental way some 
general points about the mechanism of 
coating, but there are other aspects of 
his work so remote from what might be 
commercial practice, that a little informa- 
tion is desirable. 

He mentions that he has deposited to 
a total thickness of 0-001 in. to afford a 
ready comparison. On a general basis, 
this work is for outside exposure, and 
deposits are not of that thickness nowa- 
days, though perhaps one could achieve 
a higher thickness. Why has he chosen 
that figure, especially when one realizes 
that a lot of the corrosion resistance of 
these coatings, composite or otherwise, 
depends upon the influence of porosity? 
He may argue that he has to have some 
little degradation at times to show com- 
parative results, but some information as 
to why he chose that figure would be of 
interest. 

It means that the thickness of some of 
the individual layers used is extremely 
small. Some are quoted in so many mils, 
and some, even when they amount to 
0-0001 in., seem to be on the borderline 
where one can usefully measure. No 
doubt he can do it in the laboratory, but 
it cannot be done in practice. It is not 
of much use to specify thicknesses that 
are on the borderline. If a thickness 
cannot be measured, it is no use speci- 
fying it, and, therefore, can this particular 
method really be justified? 

Knapp specifies certain compositions. 
In general, there is an extraordinary air 
of secrecy about the laboratory report. 
There should be more information about 
composition. Why is there only sodium 
carbonate for cleaning, and why such a 
low pH, which gives porosity or lower 
efficiency? More porosity from a dull 
nickel bath seems to be unusual, and 
there are other points like that. In par- 
ticular, what chromium solution did he 
really use? That can be very important. 


R. M. Angles (Tin Research Institute): 

With what type of tin solution were 
the undercoats plated, and are there more 
details of the methods of flowing and 
polishing of tin/cobalt? 

Dr. S. Wernick (Consultant): 

Particular interest attaches to the fact 
that he was able to obtain these extra- 
ordinarily thin deposits with such 
accuracy, sometimes within 1-25 per cent, 
using the Magne-Gage as one of the 
methods for determining thickness. Does 
the order of accuracy of the Magne-Gage 
indeed go down to 1 per cent or so? 

In attempting to get such a thickness, 
even if one goes to the trouble of having 
a series of samples, arranged on a rack, 
and selects the centre one so as to obviate 
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all possible difficulty arising from the 
heavier thickness of the surround, the 
order of accuracy is still very much out 
of line with that which Knapp has found. 

The various metals used as a sandwich 
layer must have varied in throwing power 
and added to the difficulties, especially 
with thicknesses of the order of micro- 
inches. Of course, all this work seems to 
suggest that nickel as a deposit is inferior 
to the composites. This is a disappoint- 
ment to the industry, because obviously 
it would be very attractive and much 
easier from the practical point of view 
to stick to nickel. 

What has happened to the work des- 
cribed at the International Conference in 
1954, when Walter Pinner described work 
which affected thousands of samples 
exposed in a variety of composite com- 
binations and finally came to the con- 
clusion that nickel on nickel type deposits 
gave the best results? 

D. E. Weimer (M. L. Alkan Ltd.): 

Dealing first with Knapp’s Paper, the 
corrosion resistance of a nickel/chrome/ 
nickel system seems to be related to the 
thickness of chromium, at least on the 
tests at Kure Beach. Other experiments 
might show this to be true at other sites. 
Is this related to the crack-freeness of the 
chromium deposit? One would think 
that it is. 

If a compietely crack-free deposit could 
be formed on the top of a nickel coating, 
surely this would be an easier answer 
from a practical point of view. Whilst 
chromium solutions depositing crack-free 
deposits have been known for some time, 
high temperature of operation, dullness 
of deposit and other factors have limited 
their use. 

A new solution is being investigated at 
the moment which, it is claimed, has a 


normal operating temperature that pro- 


duces good brightness, crack-free thick- 
ness, good throwing power, and other 
essential properties of bright chromium 
solutions. If these properties are con- 
firmed in extensive practice, this may well 
be the answer to the problem of pro- 
ducing a highly resistant protective film 
on our basjs metals. 

Mr. S. W. Baier (British Non-Ferrous 
Metals Research Association): 

Regarding Knapp’s Paper, like Weimer 
I feel it is a great pity these composite 
coatings cannot be compared, say, with 
coatings having nickel/chromium/crack- 
free chromium rather than nickel on the 
surface, as has been talked about lately. 
No doubt this was not possible because, 
at the time these tests were put out, one 
was not thinking so much on these lines 
of better-type coatings. But if the two 
were compared, it might be a different 
story 
UN “A. Tope (Montgomery Plating Co. 

td.): 

Anyone who is interested in Knapp’s 
Paper might read a Paper presented by 
Stark in 1956 before the Electrochemical 
Society, entitled “The Theory of Corro- 
sion of Multiple Coatings.” In that 
thesis Stark predicted quite a lot of what 
Knapp has shown to-day. 

In connection with chromium plating 
as an intermediate layer, how far would 
that middle chromium layer affect the 
exfoliation and general serviceability of 
the coatings? 

The Chairman: Knapp’s first paragraph 
refers to an early patent on chromium 
plating, as if that was the first chromium 
plating ever done. Chromium plating 
was on cars in 1927, so would he explain 
this patent of 1931? 

(To be continued) 
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AT EBBW VALE 


Large Galvanizing Line 


ESIGNED to produce 10 tons 

of either galvanized sheet or coil 

per hr., the new Birlec-designed 
and built galvanizing line at the Ebbw 
Vale Works of Richard Thomas and 
Baldwins Limited is Britain’s largest 
and most modern plant of its 
kind. 

Nearly 700 ft. in length, 36 ft. wide, 
and 30 ft. high, the line takes strip up 
to 48in. in width. Driven by roller 
conveyor at speeds of up to 250 ft/min. 
through all the stages of cleaning, heat- 
treatment, pickling, coating, shearing to 
size, and inspecting, the strip is pro- 
cessed in one continuous operation. 
Apart from electrical and mechanical 
maintenance staff, only six men per 


shift are required to control the 
equipment. 

The strip is cleaned by passing 
through a gas-fired flame - heated 
furnace, after which its temperature is 
further raised to 1,550°F. in the 
heating section of the reducing furnace 
by gas-fired radiant tubes. In the 
following section, which is electrically 
heated, the strip is maintained at a 
constant temperature where surface 
oxide is reduced, and annealing takes 
place. Entering a controlled cooling 
section, it passes into the galvanizing 
bath at 950°-1,100°F., depending on 
the requirements of the bath, which 
is self-maintained at approximately 
850°F. by the temperature of the strip 


Sheet entering the flame-heated cleaning furnace at the start of the continuous galvanizing line 


General view of the 700 ft. long galvanizing plant 


passing through. Electric heating 
elements are provided for initial melt- 
ing of the bath, and boosting during 
topping up. 

The strip emerges with a coating 
which has an adherence sufficient to 
withstand drawing and forming opera- 
tions up to the limit of the steel base, 
and represents a radical departure 
from earlier methods of sheet steel 
galvanizing. 

Throughout the line, from entry into 
the reducing furnace to emergence 
from the zinc bath, a protective atmos- 
phere of dissociated ammonia is 
supplied to all chambers by the Birlec 
ammonia cracking plant. 

The total electrical rating is approxi- 
mately 1,000 kW, plus 50 kW for each 
of the two ammonia dissociators. For 
the gas-fired sections, coke-oven gas 
with a_ gross calorific value of 
500 B.Th.U/ft? is used, the flame 
heater taking 18,000 ft?/hr. and the 
reducing furnace 21,000 ft?/hr. 

Honeywell Brown gas and tempera- 
ture control equipment has been used 
throughout. 

The new line is expected to be an 
important factor in meeting keen com- 
petition for the sale of galvanized sheet 
in world markets, and orders for the 
new products have been received from 
a number of overseas countries. 


Aluminium-copper-magnesium-silicon- 
manganese Alloy Wires and Tubes 
for Aircraft Rivets (4L.37:1958). 
Price 2s. 6d. Snap Head Steel Rivets 
for Aircraft (SP.76:1958). Price 
4s. Od. Tie Rods (Unified Threads) 
for Aircraft (SP.118:1958). Price 
3s. Od. 

‘THESE three publications are recent 

additions to the “Aircraft Series,” 
issued by the British Standards Insti- 
tution. 

4L.37 is for use in conjunction 
with the appropriate sections of B.S. 
L.100. The requirements for the 
chemical composition of the material 
are now in line with those for other 
forms of the alloy. 

SP.76 specifies requirements for the 
material, dimensions, finish, and part 
numbers of snap head steel rivets for 
aircraft. 

SP.118 specifies requirements for the 
material, dimensions and finish of tie 
rods (Unified threads) for use on air- 
craft; identification, marking and test- 
ing are fully dealt with. 

Copies of the above - mentioned 
standards may be obtained from the 
British Standards Institution, 2 Park 
Street, London, W.1. 








Readers’ Digest 


ALLOYING ADDITIONS 





“Boron, Calcium, Columbium and 
Zirconium in Iron and Steel.” By R. A. 
Grange, F. }. Shortsleeve and D. C. 
Hilty, W. O. Binder, G. T. Motock and 
C. M. Offenhauer. Published for the 
Engineering Foundation by John Wiley 
and Sons Inc., New York,and Chapman 
and Hall Ltd., London. 1957. 533 pp. 
Price 112s. 





THE Iron Alloys Committee of 
the Engineering Foundation have now 
published their fourth book in the 
new monograph series. This consti- 
tutes a collection of four separate 
monographs on the title elements, and 
includes tantalum with columbium in 
austenitic stainless steel and _ gas 
turbine alloys. In its entirety, boron 
occupies some 54 pages, calcium 40 
pages, columbium with tantalum 310 
pages (of which 60 pages concern gas 
turbine alloys), and zirconium 85 pages. 
A comprehensive name and _ subject 
index completes the total of 533 pages. 

Since four elements are covered, the 
relative importance of each is presum- 
ably related to the length of its section, 
but one alone, that of columbium, is 
larger than the previous book on 
“Titanium in Iron and Steel.” Each 
part deals with the element and its 
effect on steel and/or iron in a pattern 
which varies according to the know- 
ledge available and its importance; after 
historical information, the important 
sections on constitution, properties and 
the effects on steel and cast iron follow. 
A comprehensive bibliography in 
chronological order completes each 
part. The range of specialist authors 
and others who reviewed, criticized, or 
otherwise assisted in the preparation 
of this work is impressive, and there 
can be no doubt as to its authoritative 
nature. The coverage of metallurgical 
information is world wide, more so in 
this volume than in earlier monographs 
of this series. Scattered published and 
unpublished information has _ been 
collected in one volume and made 
available in condensed form, the range 
of such information being so extensive 
as to be beyond the knowledge of one 
person. In each section the text is 
well supported with graphs, tables and 
equilibrium diagrams, and a few 
photographs of microstructures help to 
illustrate the effects of time, stress and 
temperature upon the alloys under 
consideration. 

The use of the word columbium for 
element No. 41 of the Periodic Table 
initially catches the eye, and the 


preface refers to this, providing a some- 
what illogical reason for its retention, 
particularly in view of the recommen- 
dation for the international adoption 
of the name niobium approved by the 
American Chemical Society. Naturally, 
much of the nomenclature and code 








specifications are those of the U.S.A., 
but a matter of some satisfaction is the 
inclusion of the term °C., which is 
helpful to the fraternity accustomed to 
using and thinking in that temperature 
scale. The word “centigrade” is speci- 
fically mentioned, so that celcius is 
presumably in the same category as 
niobium. A point to be borne in mind 
is that calcium is hardly an alloying 
element in iron or steel. Its presence 
is primarily in the form of non-metallic 
inclusions, and its use has beneficial 
effects upon the microstructure and 
properties of cast iron. 

To individual ferrous metallurgists 
the value of this book will lie more in 
some sections than others. It is 
directed primarily to established metal- 
lurgists, as a number of comprehensive 
summaries of available data, than to 
the student, although all concerned 
with the production of iron and steel, 
heat-treatment, fabrication, funda- 
mental properties and _ constitution, 
must benefit by a study of its contents. 
As the title indicates, this is not a 
general book, and it deals in such detail 
with set subjects as to make criticism 
of the efforts of its prominent authors 
almost an impertinence. As metallur- 
gical development continues, and the 
task of maintaining a knowledge of the 
current state of affairs in a particular 
field grows, books of this calibre sum- 
marizing the position to a particular 
date will become more valuable, not in 
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the least for the collection of chrono- 
logical references. 

There is no doubt that in some way 
the sections will have to be kept up to 


date. Published in 1957, and with the 
majority of references up to and 
including 1956, no mention is made, 
for example, of the high boron steels 
used for thermal nuclear purposes 
owing to their high thermal neutron 
arresting properties. According to 
British workers in this field, the 
research has been going on since 1948 
and information is now available in 
published form, and at least one earlier 
American reference, published else- 
where, is not mentioned in the biblio- 
graphy. We must hope that our 
American friends will keep these works 
up to date in their usual effective 
manner, and in the meantime remem- 
ber that this publication so narrows 
the field of search as to be entitled to 
the term comprehensive. 

In conclusion, it must be admitted 
that this book contains material with 
which one is not very, or at all, con- 
versant. It is the sort of book most 
useful to have on the shelves of one’s 
library, and it will undoubtedly grace 
the offices of most eminent metallur- 
gists as a work of authority and 
reference, and it adds another part to 
those publications for which the metal- 
lurgical world is indebted to those who 
conceived and are executing this 
tremendous task. . H. 


Harnessing Solar Energy 


simplest type of equipment consists 

of a heating element in the form of 
a flat copper sheet directly exposed to 
the sun’s rays, the heat absorbed being 
transferred, by means of water cir- 
culating through copper tubes in close 
contact with the plate, to a hot water 
storage tank. 

A high degree of efficiency is 
ensured by “lagging” the back of 
the heating element with insulating 
material and by covering the surface 
exposed to the sun with clear glass. 
This, acting as a “non-return valve,” 
transmits the short wave radiation from 
the sun but prevents re-radiation of 
long wave radiation from the heating 
element. It also stops heat losses due 
to circulating air currents. 

Solar energy absorbers function at 
their most efficient and economic level 
in countries where a high proportion 
of clear sunshine can be relied on all 
the year round—for example, in 
regions lying between about 40° North 
and 40° South of the Equator. 

The heat exchange material, known 
as “Tube-in-Strip,” a product of 
Imperial Chemical Industries Limited, 
Imperial Chemical House, Millbank, 
London, S.W.1, a single piece of 
copper (or aluminium) providing a 


I: solar energy water heaters, the 


unique combination of parallel tubes 
and sheet, is ideal for constructing solar 
heating elements. Its use ensures high 
heat transfer efficiency and exceptional 
corrosion resistance, and facilitates the 
completion of water-tight soldered 
connections. 

The manufacturing method was 
described in the issue of METAL 
INDUsTRY for 20 September, 1957, 
page 241. 

The use of this product has opened 
the way for improved design of solar 
energy absorbers and should aid in 
popularizing this method of heating 
domestic water supplies in countries 
where fuel costs are high. 


Obituary 
Mr. J. H. Pawley 


\ E regret to announce the death of 

Mr. John Hampton Pawley, a 
director of George Cohen Sons and 
Company Limited, whom he joined 
51 years ago. Up to last December 
Mr. Pawley was in personal, day-to- 
day control of the firm’s dismantlins 
activities—involving every year the 
negotiation and general supervision of 
hundreds of major contracts in Britain 
and overseas. 
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Home and Overseas 





Industrial Furnaces 


It is announced that Stein and Atkinson 
Ltd. have decided to cease the manu- 
facture of rotary and end-tilting rotary 
melting furnaces in order to increase their 
capacity for dealing with their heavy 
order book for other types of furnaces. 
Their drawings and designs have been 
acquired by The Monometer Manufac- 
turing Company Ltd., and this company 
will thus have available in the future the 
long experience of both companies in this 
particular field. 

We understand that Stein and Atkinson 
Ltd. will continue their extensive range 
of other furnaces, which includes their 
special lip-axis tilting furnaces. 


Gauge and Tool Exhibition 

At this exhibition, which is being held 
at Olympia, London, from May 12 to 14, 
one of the exhibits will be provided by 
Turner Brothers (Birmingham) Ltd., who 
will be displaying a range of their quality 
products. Included in the range of 
power presses which will be shown are 
the following machines:—6 ton ungeared 
inclinable; 15 ton ungeared inclinable; 
25 ton ungeared inclinable; 30 ton un- 
geared inclinable, and a 70 ton geared 
rigid, fitted with wide ram and Worson 
cushion. 

In addition to the range of presses and 
tools, the company will show many sample 
pressings, mouldings, and die-castings, all 
of which have been produced from tools 
and dies manufactured by this company. 
There will also be on view one double 
wing tangent bending machine. 


Non-Ferrous Club 


On Thursday of next week (May 8) the 
monthly luncheon meeting of The Non- 
Ferrous Club will be held in the Warwick 
and Dudley Rooms of the Queen’s Hotel, 
Birmingham, at 12.45 p.m. The guest 
speaker on this occasion will be Mr. 
Francis B. Willmott, who will give a talk 
on “Problems of Industry.” 

A golf meeting has been arranged for 
Thursday, June 26, at Stratford-on-Avon, 
consisting of a morning and an afternoon 
round. The morning round, commencing 
at 9.30 a.m., will be a Stapleford competi- 
tion against bogey for the METAL 
InDustTRY Cup. This journal will also 
present annually a tankard to accompany 
the cup. Lunch will be taken at the golf 
club. The afternoon round will consist 
of a Greensome competition for prizes 
presented by The Non-Ferrous Club. 
This will be followed by dinner at the 
Welcombe Hotel. It is understood that 
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this meeting will be open to non- 
members, and friends will be very 
welcome. 
A Removal 


Continued growth of demand for 
gravity and pressure die-castings has 
ompelled the Tipton firm, Midland 


Metallics Ltd., to seek new and larger 
premises, and last week production began 

t their new foundry at Siddons Factory 
state, Howard Street, Hill Top, West 
iromwich, Staffs. Their new telephone 
iumber is Wednesbury 1489. 

At the new works, melting capacity is 
being considerably increased, and the 
oduction of gravity die-castings will be 
nore than trebled. A battery of pressure 
die-casting machines is being installed for 


~ 





aluminium, magnesium and zinc alloys, 
and a corresponding expansion of trim- 
ming and machining capacity is being put 
in hand. 


Nickel Production 


A spokesman in London for The Inter- 
national Nickel Company of Canada 
Limited confirmed an announcement 
made in Copper Cliff, Ontario, that, 
effective during the first week in May, 
the company is curtailing production of 
nickel in Canada by approximately 10 per 
cent, and that after the curtailment the 
company will be producing nickel at the 
rate of approximately 250 million pounds 
per year. 

The announcement in Copper Cliff 
said: “In the announcement of our first 
cutback in March of this year it was stated 
that unless business in Canada and the 
United States showed a quick upturn, a 
further reduction in our production might 
becorne necessary. We have experienced 
no such upturn, and nickel production by 
this company and by other nickel pro- 
ducers continues to be substantially 
greater than total consumption. Stocks 
of unsold nickel in the hands of Inco and 
of the United States Government, exclud- 
ing stock pile nickel and excluding nickel 
in customers’ inventories, have risen to 
over 105 million pounds. 

“Even at the new 250 million pound 
per year rate of production it appears 
that our stocks of nickel will continue to 
accumulate, as incoming orders are below 


that level. In these circumstances this 
further cutback in our production is 
unavoidable. 


“In the event of the demand for nickel 
showing a substantial increase, production 
at Copper Cliff can be increased with a 
minimum of delay. Also, our long-term 
plans for further increased capacity 
remain unchanged, and our project in 
Manitoba will be completed in 1960 on 
schedule.” 


Norwegian Aluminium 


It is reported from Oslo that A/S 
Aardal and Sunndal Verk, aluminium 
producers, have already sold the bulk of 
this year’s output and are operating at 
full capacity, according to the managing 
director, Mr. Aage W. Ove. Most of the 
exports will go to the other Scandinavian 
countries, but some shipments will be 
made to other lands, including the 
United States. Annual output capacity at 
Aardal and Sunndal is now in the region 
of 70,000 tons, but expansion schemes 
being carried out or planned will double 
capacity in some years. 


Friction and Lubrication 

Under the title of “Wear,” a new tech- 
nical journal is being published by the 
Elsevier Publishing Company, of Amster- 
dam, and aims to be an international 
journal on fundamentals of friction, lubri- 
cation, wear, and their control in industry. 

The first three issues (August, October 
and December, 1957) and the titles of 
Papers now being prepared for publica- 
tion, give a fairly clear picture of the field 
of wear research, ranging from physical- 
theoreticai studies to industrial aspects. 
Original Papers as well as critical review 
articles deal with frictional properties and 
wear resistance of metallic, inorganic and 
organic materials under laboratory and 





working conditions. This exchange of 
knowledge in English, French and 
German between experts from Australia, 
Japan, India, the Soviet Union, U.S.A. 
and Europe, is supplemented by a com- 
pact section containing abstracts and brief 
reports on current events. 


An Annuai Report 

Just published is the first annual report 
of the International Tin Council for 
1956-57. This report summarizes the 
work of the Council, during the first year 
of its activity. It contains a statement on 
membership and on the re-allocation of 
the votes of both consuming and produc- 
ing governments in that year. It describes 
the change in the floor price from £640 
to £730 in March last year; the discus- 
sions on the proposed disposal of non- 
commercial stocks of tin by Canada and 
the U.K.; and the activities of the Buffer 
Stock up to June 30 last year. 

In a series of appendices there are 
given the audited accounts of the Buffer 
Stock, a summary of the provisions of the 
International Tin Agreement, the full 
rules of procedure of the Council, and a 
list of the committees of the Council with 
their terms of reference. The report 
covers 35 pages and is published at the 
price of 7s. 6d. 


A Powder Metallurgy Federation 

Recent news from the United States is 
to the effect that the metal powder 
industry in the U.S.A. has formed a 
federation of four industry groups. The 
new body will be known as The Metal 
Powder Industries Federation. It was 
approved at the 14th annual meeting in 
Philadelphia of the Metal Powder Asso- 
ciation, which it succeeds. 

The new federation will include four 
individual trade associations—the Metal 
Powder Producers Association, the Ferrite 
Manufacturers Association, the Metal 
Powder Core Association, and the Powder 
Metallurgy Equipment Manufacturers 
Association. Each of the four trade groups 
will retain its autonomous position as a 
separate organization. 


News from Birmingham 


Demand for non-ferrous metals in the 
Birmingham area is fairly stable, although 
consumers are buying cautiously because 
of the unsettled condition of world 
markets. Exporters are finding it difficult 
to hold their own in face of increasing 
competition but, even so, exports have 
been maintained on a fair level since the 
beginning of the year. The motor trade 
accounts for a large proportion of export 
business, and the car manufacturers look 
forward with confidence to full production 
during the next few months. Another 
very active section of industry concerns 
electrical engineering, where steady work 
is proceeding on equipment intended for 
power stations in this country and over- 
seas. Builders of electric furnaces used 
in industrial processes have recently 
booked some very valuable contracts. 

Stocks of iron and steel amongst pro- 
ducers and consumers are higher than 
they were at the beginning of the year, 
due to slowing down in some depart- 
ments of general engineering. Structural 
engineers are steadily employed on exist- 
ing contracts, but because of financial 
stringency the amount of new work given 
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out is smaller. The machine tool trade 
has recovered some lost ground, though 
there is still room for improvement. 
Foundries working for the motor trade 
are well employed, and good business is 
being done in castings required for the 
rolling stock and shipbuilding industries. 
Supplies of pig iron are ample to cover 
all requirements. 


Automatic Control 


An important film on the application of 
pneumatic and associated equipment for 
the automatic control of production pro- 
cesses has been produced by the Maxam 
Division of the Holman Group of com- 
panies. This film will be shown for the 
first time to the public at the forthcoming 
Production Exhibition at Olympia. 

The film starts by dealing simply and 
factually with the manufacture and 
assembly of Maxam valves, cylinders and 
solenoids, and shows demonstration lay- 
outs of this equipment at work. A large 
number of applications of Maxam equip- 
ment is also demonstrated to emphasize 
the versatility and flexibility of the system. 
These applications will suggest to all 
concerned with production the many ways 
in which the new technique may be 
harnessed to their aid. The film shows 
applications which range from the simple 
to the complex. An example of the latter 
is the fully automatic system for the mass 
production of automatic thermostats for 
automobile cooling systems in which all 
movements on a complete conveyor 
system are air-operated. The use of air 
control equipment for small batch manu- 
facture is also demonstrated by the film 
in the machining of various sized tubes. 


A Yugoslavian Event 

Advance notice has been issued by the 
Metallurgical Institute and The Depart- 
ment of Mining and Metallurgy at the 
Unversity of Ljubljana of a Symposium 
on “Arsenic, Copper and Other Oligo- 
elements in Ores, Iron and Steel,” which 
is to be held from September 20 to 23 
this year at Portorose (Slovenian Littoral) 
in co-operation with the Society of Mining 
and Metallurgical Engineers and Tech- 
nicians of the People’s Republic of 
Slovenia and the Yugoslav Iron and 
Steelworks Association. 

This meeting is planned as an inter- 
national event and the Papers to be 
presented —some 17 in all — include 
several from the Western European 
countries. Interested readers may obtain 
complete details of this event from the 
Director of the Metallurgical Institute at 
Jamova cesta 3, Ljubljana. 


New Tapping Fluid 

Introduced by Amber Oils Ltd., a new 
tapping fluid has already, it is stated, 
achieved considerable success. The fluid, 
known as A.P. Cutting Fluid, is an 
extreme pressure coolant with unusual 
penetration properties. It was originally 
produced for tapping armour plating, but 
has since been found to be outstandingly 
good for tapping all very high tensile 
materials, including Nimonics, etc. 

The cutting fluid is marketed at the 
price of 46s. 1d. per gallon, in five-gallon 
drums, but we understand that the 
company will supply small samples on 
request. 


Tin Prices 

In the April Tin Review, published by 
Vivian, Younger and Bond Limited, it is 
stated that a rise in the price of tin is 








almost inevitable. “Since December 15, 
exports from the six main countries are 
being curtailed at a yearly rate of 61,000 
tons, from 153,000 tons in the basis 12 
months ended September 30 last (which, 
near enough, was also the total of their 
production in the calendar year 1957) to 
92,000 tons. Production in 1958, if this 
40 per cent rate of restriction were to be 
maintained over the whole year, and 
including 12,000 tons from other countries 
and 10,000 tons exports from _ the 
U.S.S.R., would amount to 114,000 tons,” 
says the Review. 

“The total of supplies is as much as 
39,000 tons below the rate of world con- 
sumption (comparably excluding U.S.S.R. 
and China) in 1957 of 153,000 tons, and 
the restriction must eventually bring 
about a rise in tin prices. Such a result 
has been delayed by the poor trade 
demand for tin, especially in the United 
States, and by the necessity of reducing 
the pipeline stocks of tin from their pre- 
restriction level to their appropriate new 
level. 

“Unless there is a further major slump 
in American business activity, it seems 
unlikely that the drop in consumption in 
1958 below the level in 1957 (which itself 
was 6,000 tons lower than in 1956), will 
exceed 1,000 tons a month, or 12,000 tons 
in the whole year. 

“Consumption in other countries, in 
the aggregate, rose by approximately 
2,500 tons in 1957. In 1958, from first 
indications, the rate of usage in the 
world, excluding the United States, looks 
like being somewhat lower. Taking the 
United States and other _ countries 
together, and excluding only China and 
U.S.S.R., it seems reasonably safe to 
reckon that the total of consumption will 
not be more than 20,000 tons lower in 
1958 than in 1957. 

“At the inception of such a drastic 
degree of restriction there was bound to 
be a considerable tonnage of excess 
supplies to be worked off, before the flow 
of tin to the market dwindled to the per- 
mitted rates. Moreover, this slimming 
process starts at once and is concentrated 
into the first few months of control, so 
that it bears heavily while it lasts. It 
does, however, seem that this phase is 
now about over and that shipments of tin 
ore both to the Far Eastern and to the 
European smelters are at last coming into 
line with the restricted rates imposed. 

“From the time that this result is com- 
pletely achieved there should be a deficit 
of supplies against consumption at the 
annual rate of 19,000 tons, or about 1,600 
tons a month. More cautiously, it seems 
that supplies must soon begin to run 
below the rate of consumption by at least 
1,000 tons a month. 

“Any such outcome should put the 
market up, especially because it would 
tend to revive the interest of American 
consumers and others buying tin. Up to 
now the Buffer Stock, by purchasing pre- 
restriction tin, has held the market at 
around £730. This long spell of duty 
may be just about over. The chief 
influence on the speed at which the 
situation may swing round will be the 
developing American trade outlook.” 


New Instrument Company 


As from yesterday (May 1) a new 
instrument company, to be known as 
Research and Control Instruments Ltd., 
became the sole distributors in this 
country for the electronic instruments and 
scientific equipment hitherto marketed 
by Philips Electrical Ltd. (Research and 
Control Instruments Division). 
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This new company will assume full 
responsibility for the maintenance of 
existing Philips equipment and its field 
staff will be supported from a new service 
department and stores located at 49 
Temperley Road, Balham, London, 
S.W.12. It will, in addition, become the 
distributors in Great Britain for the 
industrial X-ray equipment manufactured 
by C. H. F. Miiller A.G., Hamburg, and 
for Norelco (U.S.A.) X-ray diffraction 
and spectrographic equipment. 

The company has also been appointed 
sole distributors responsible for the sale 
and servicing of Miullard electronic 
measuring instruments and __ electro- 
chemical apparatus in the United King- 
dom, and will, in addition, handle the 
electronic instruments made by Elektro- 
Spezial A.G., of Hamburg. 


U.K. Metal Stocks 


Tin stocks at the end of last week 
totalled 17,680 tons, comprising London 
5,812, Liverpool 10,678, and Hull 1,190 
tons. Copper stocks totalled 18,957 tons, 
comprising London 11,109, Liverpool 
6,983, Birmingham 665, Manchester nil, 
Swansea 175, and Hull 25 tons. 


A New Company 


It is reported that Croda Ltd. is form- 
ing a new company, Croda Belge, with 
headquarters at Vevviers, Belgium. The 
President is Mr. F. A. S. Wood, managing 
director of the Croda organization. 


Mechanical Handling 


Readers are reminded that on Wed- 
nesday of next week (May 7) the sixth 
Mechanical - Handling Exhibition will 
open its doors at Earls Court, London, 
and will remain open until Saturday, 
May 17. In addition to representation 
of all the leading British manufacturers 
of mechanical handling equipment, there 
are also exhibits from America, France, 
Germany, Italy, and Scandinavia. A 
convention is also being held in conjunc- 
tion with the exhibition. 

Factory Extensions 


Extensions to their factory at Corby 
are being carried out by British Oxygen 
Gases Ltd. A new equipment sales store 
is being erected, together with a medical 
gas filling shop and stores, an oxygen 
filling dock, a cylinder test shop, and a 
garage for 17 vehicles. Among the 
features of the new building are the fibre- 
glass roof lights and a double-sheeted 
asbestos roof. 


Specialist Lecture Course 


Intended for practising metallurgists in 
the research and industrial laboratories 
of the area,the County Technical College, 
Wednesbury, Staffs., is inaugurating a 
specialist lecture course on “Modern 
Metallographic Techniques,” to be held 
on Wednesday evenings at 7 p.m., com- 
mencing on June 4 next. 

The course is divided into six lectures 
and the fee is three guineas. Full details 
and a form of application may be 
obtained from the Registrar to the 
College at Kendrick Street, Wednesbury. 


Enquiry from Burma 


It has been reported to the Export 
Services Branch of the Board of Trade 
by the British Embassy at Rangoon that 
two of the Burmese Joint Venture Cor- 
porations wish to import a large numbe: 
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of goods and materials, among which are 
the following items:— 

Tin plates and ingots, soldering iron, 
lead sheet and tubes, soldering lead, brass 
and copper sheets, aluminium sheets, 
brass caps and washers, metal clips, and 
zinc ingots. Interested British manufac- 
turers are advised to contact either the 
Joint Venture Corporation, No. 1, at 
53155 Latter Street, Rangoon, or the 
Joint Venture Corporation Ltd., No. 7, at 
New Bogalayzay Building, Rangoon. 


U.S. Metal Price Support 


Latest news from Washington is to the 
effect that the Interior Secretary, Mr. 
Seaton, has announced that the Adminis- 
tration is submitting a domestic mineral 
stabilization plan to Congress soon asking 
for authority to make price support 
payments to producers of five minerals. 
Mr. Seaton told a Senate Interior Sub- 
Committee that the Administration would 
seek a five-year authorization of such 
payments, to cost an estimated total of 
161,090,000 dollars. 

The payments would be computed on 
the difference between the domestic 
market Price and a so-called “stabiliza- 
tion price” set by the Government for 
each commodity. The stabilization prices 
would be: copper, 273 cents per lIb.; lead, 
143 cents; zinc, 12? cents; fluorspar acid 
grade, 48 dollars per short ton, and 
tungsten, 36 dollars per short ton unit. 

Annual limitation on the support pay- 
ments would be: copper, one million 
tons; lead, 350,000 tons; zinc, 550,000 
tons; fluorspar, 180,000 tons; and 
tungsten 375,000 short ton units. 

Mr. Seaton described the plan as an 
“economic bridge across the present and 
temporary valleys of low consumptive 
requirements.” He said the plan had the 
endorsement of the President, who 
believed it to be “the best way of solving 
the problems which confront us.” 


Eire Lead and Zinc Deposits 


A prospecting licence has been granted 
by the Eire Minister for Industry and 
Commerce to two County Wicklow 
mining experts for prospecting work on 
lands at Glenties, County Donegal. An 
old silver mine exists in this area but it 
has not been worked for more than a 
century. Surveys carried out last year 
by Canadian experts in the same area 
were never subsequently followed up, 
due, it was stated to the fall in the world 
price for lead and zinc. 


Italian Copper Imports 


The Italian Central Statistical Office 
has released the following copper statis- 
tics for the month of January:—Imports 
of crude copper for refining amounted to 
203-1 metric tons, including 101-3 tons 
on a temporary basis. Sources were 
Indonesia 101-3 tons and Chile 101-8 
tons. 

Imports of refined copper in slabs, 
ngots, shot and powder amounted to 
7,070-5 tons, of which 1,400-8 tons was 
temporary. Main sources were the U.K., 
620-9 tons; Belgian Congo, 1,713-3; 
Rhodesia, 506-5; South Africa, 685.5; 
Chile, 470.9, and the United States, 
2,281-7 metric tons. 


A Technical Society Visit 

About 80 members of the National 
Trades Technical Society visited the 
Brinsworth (Yorkshire) factory of British 
Orvygen Gases Limited recently. The 





party comprised supervisors and foremen 
from many firms in the Sheffield area. 
Following a general lecture on the tech- 
niques of oxygen manufacture, the 
visitors were taken on a tour of the new 
plant, where they saw demonstrations of 
some of the company’s processes and 
equipment, including Saffire hand weld- 
ing and cutting blowpipes. 

A range of oxy-acetylene profile cutting 
machines, including the Beagle, were 
exhibited, and some of the company’s 
medical apparatus, including the Minute- 
man Rescuscitator, was also demon- 


Production 


N Monday, May 12 next, the third 
O Production Exhibition and Con- 

ference will be opened in the 
Grand Hall at Olympia, London, and will 
remain open until May 21. There will 
be a large number of exhibits which 
should be of interest to the metallurgical 
industries, and below we give a summary 
of some of the displays, notes of which 
have reached us. 


On the stand of . Electro-Chemical 
Engineering Company Ltd. there will be 
shown a two-stage spray washer for car 
engine components; an Agidop Mk. III, 
another example of modern metal clean- 
ing equipment. A working demonstration 
of Zero-Mist will be given. This is a 
special additive for chromium plating 
baths which completely suppresses the 
normal mist and spray associated with 
chromium plating. A new high output 
filter, the Efco-Hendor filter, will be 
demonstrated. This is constructed entirely 
from Perspex and other materials not 
affected by electroplating solutions; it is 
mobile, and designed to take up the mini- 
mum of floor space. Also shown will be 
a typical Efco-Udylite fully immersed 
barrel plating unit, suitable for plating 
small components in a wide variety of 
electro-plating processes. Of particular 
interest to automobile manufacturers and 
associated industries will be comparative 
samples plated in Efco-Udylite bright 
nickel and subsequently plated to a 
greater thickness than is customary in a 
modified chromium plating process. 


Desoutter Brothers Limited will be 
showing a small selection from their 
extensive range of die sets now available. 
These include rear pillar, diagonal pillar, 
centre pillar, and circular sets, and also 
sets designed specifically for the instru- 
ment industries. 


Gas has been harnessed for four 
thousand different processes in more than 
a thousand industries, and the background 
to that achievement is depicted on the 
stand of the Gas Council. Grouped around 
this exhibit will be the stands of six firms 
who make gas-fired equipment for 
industry. In word, model and picture, 
the exhibit of the Council shows how the 
flow of vital gas is maintained to boost 
output in these many industries. 


In the “Production in Metals” section 
of the’ exhibition, Shell Chemical 
Company will be exhibiting their range 
of “Epikote” resins and curing agents. 
The range and capabilities of engineering 
tools which can be made from these 
resins will be illustrated by examples 
drawn from many sources. 


The central feature of the stand of 
The Zinc Alloy Die Casters Association 
is a group display to which thirteen 





359 


strated. The visit concluded with the 
showing of a film on the Argonarc 
welding process. 


Anode Plant for Norway 


One of the leading Norwegian alu- 
minium producers, A/S Aardal and 
Sunndal Verk, is to build a plant for the 
production of anodes for use in alu- 
minium furnaces, it is reported here. Cost 
of the plant, which will produce some 
10,000 to 12,000 tons of anodes annually, 
has been put at between seven and eight 
million crowns. 


Exhibition 


members of the association have con- 
tributed panels showing examples of die- 
castings typical of their products. The 
end wall of the stand is a display on 
behalf of the association as a whole, and 
shows zinc castings of general interest. 


Among other exhibits are those pro- 
vided by the British Electrical Develop- 
ment Association, Grauer and Weil Ltd., 
Magnesium Elektron, The Mond Nickel 
Company Ltd., and the Tin Research 
Institute. 


Forthcoming Meetings 


May 7—Institute of Metal Finishing. 
Scottish Branch. Institution of 
Engineers and Shipbuilders in Scot- 
land, 39 Elmbank Crescent, Glasgow. 
Annual General Meeting, followed by 
Open Discussion. 7.30 p.m. 
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Books Recommended by 


METAL INDUSTRY 


INDUSTRIAL BRAZING 


By H. R. Brooker and E. V. 
Beatson. 35s. (By post 36s. 6d.) 


BEHAVIOUR OF METALS AT 
ELEVATED TEMPERATURES 


Published for the Institution of 
Metallurgists. 21s. (By post 21s. 10d.) 


HANDBOOK OF INDUSTRIAL 
ELECTROPLATING. 2nd Edition. 


ByE.A. Ollard, A.R.C.S.,F.R.LC., 
F.I.M. and E. B. Smith. 30s. (By 
post 31s. 5d.) 


METAL INDUSTRY HANDBOOK 
AND DIRECTORY 


15s. by post. 


Obtainable at all booksellers or direct from 
THE PUBLISHING DEPT., 
DORSET HOUSE, 
STAMFORD ST., LONDON, S.E.1 
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ULL details of the March 
Fh statis issued by the Copper 
Institute, and shown in short tons 
of 2,000 lb., are as follows: Production 
of crude copper in the United States was 
98,500 tons, an advance of 5,200 tons 
over February, while output of refined 
was 1,800 tons up at 130,100 tons. The 
black spot was in deliveries to con- 
sumers which, at 78,500 tons, showed 
a drop of 15,300 tons and was said to 
be the lowest for something like 20 
years. Outside the United States, 
crude production advanced by 14,000 
tons to nearly 158,000 tons, while 
refined output, at 129,100 tons, showed 
an advance on February of 9,800 tons. 
The outstanding feature of the figures 
was, however, the deliveries of refined 
copper to consumers, which, at 151,200 
tons, registered an advance of no less 
than 20,300 tons. The U.S. total of 
deliveries of refined copper does not 
include metal sent to the stockpile 
which, however, is probably running at 
about 10,000 tons per month. Follow- 
ing the advance in the Belgian price 
over the week-end and the lack of 
any settlement in the Chuquicamata 
dispute, the copper market opened the 
week well, with £179 10s. Od. paid for 
three months’ metal, but values fell 
away and in the afternoon the forward 
position closed at £177 5s. Od. The 
turnover for the day, including active 
Kerb dealing, was 1,875 tons. Stocks 
in L.M.E. warehouses fell by 100 tons 
to 19,432 tons. Tuesday brought little 
change, but the turnover was up to 
2,475 tons. Trading in New York 
copper futures quietened down con- 
siderably but values were steady. 
Some interest and comment was 
aroused when it was known in mid- 
week that the International Nickel 
Company had decided to reduce nickel 
production by a further 10 per cent. 
This will, of course, affect the output 
of copper io some extent, but it will 
not amount to as much as 10 per cent. 
Last year Inco produced some 125,000 
tons of copper, as well as platinum, 
but the market is hardly likely to pay 
much heed to this further small cut in 
copper output. Tin developed a steady 
tone last week on news that the con- 
tributions for the special fund have 
been received. It was known some 
time ago that Malaya had agreed to 
this further payment, but since then 
nothing had been heard, and last 
week’s announcement came as a Ssur- 
prise. A meeting of the Council was 
held last Tuesday. The situation in 
the States regarding more protection 
for lead and zinc is still unresolved, 
but it was reported that the U.S. Tariff 
Body is divided on the question of the 
import quotas for these two metals. 
Last week brought a report from 
Santiago that Chile has proposed the 
setting up of an international body to 
put a stop to sharp fluctuations in the 


world price of copper. This suggestion 
is understood to have been made to 


the United Nations International 
Trade Commission. A further report 
says that an official of the Chilean 
Copper Department is visiting the 
United States with the intention of 
conferring on the vexed question of 
the copper price. This gentleman, 
Senor Lagarrique, is réported as 
having stated his intention of bringing 
up for discussion at the meeting 
between producers and consumers on 
May 8 the question of a modification 
to the L.M.E._ standard copper 
contract. 

On the question of the zinc and lead 
tariffs, it was subsequently reported 
that the U.S. Tariff Commission had 
unanimously recommended that tariffs 
on lead and zinc should be increased. 
In both of these metals trading on the 
Metal Exchange last week was quiet, 
the turnover in lead being 4,275 tons, 
and in zinc 3,675 tons. On balance, 
lead gained 7s. 6d. prompt and 12s. 6d. 
forward, while zinc was down 2s. 6d. 
April and up 2s. 6d. July. Tin was 
firmer on some improvement in 
American buying, closing 10s. up for 
cash and £2 better three months. 
Copper, after sagging in midweek, 
improved on news that the custom 
smelters had somewhat surprisingly 
raised their quotation by 25 points to 
23-75 cents. The turnover on the 
standard market was about 10,325 tons, 
cash finally closing 10s. lower and three 
months unchanged, the quotations 
being £176 10s. Od. and £178. 


New York 

Activity in custom smelter copper 
quickened somewhat during the past 
week, aided by the announcement of a 
cutback in Kennecott’s U.S. copper 
production. The firm’s latest cutback 
at its four U.S. mines will take about 
3,350 tons a month off the market and 
bring its total cuts this year to some 
10,650 tons a month. Kennecott said 
the combined domestic curtailments it 
had so far announced would bring its 
output in the U.S. down to 67 per cent 
of the 1957 rate. Last year, Kenne- 
cott’s U.S. mines had turned out 
387,291 tons; the new rate would, 
therefore, be 259,485 tons, or 127,806 
tons less on an annual basis. 

Producers reported copper sales con- 
tinued on the quiet side at 25 cents 
per lb., with depressed demand still 
reported by brass mills from their 
customers. Copper sources said the 
March copper statistics, which showed 
U.S. producer stocks up over 37,000 
tons to a record 238,641 tons, indicated 
the need for further cutbacks if 
demand and supply were to be brought 
into balance. 

Brass mills said orders for semi- 
finished goods from their customers 





showed no improvement over the low 
level prevailing for many months past. 

Lead and zinc activity for the week 
was routine, with prices holding at 
12 cents New York for lead and 
10 cents East St. Louis for zinc. 
Traders said the Tariff Commission 
was expected to make known its 
recommendations for tariff rises by the 
end of April. Some well-informed 
sources predicted that the maximum 
allowable increases would be recom- 
mended to the President by the 
Commission. 

Tin prices were somewhat firmer 
here, aided by a better tone abroad. 


Diisseldorf 


West German consumption of the 
main non-ferrous metals rose by 4:3 
per cent in 1957, the Non-Ferrous 
Metal Industry Association says in its 
annual business report. Consumption 
of copper, lead, nickel, tin, and zinc 
together amounted to about 1,210,000, 
tons, which was about 50,000 tons 
more than in 1956. Consumption of 
copper, which increased by 25,000 tons 
to 470,000 tons, and of tin, which rose 
by 1,500 tons to 11,000 tons, showed 
the sharpest advances. Only, nickel 
consumption fell, by 5-2 per cent to 
11,000 tons. 

The Association said output of semi- 
finished metal products rose accord- 
ingly. It amounted to 744,869 tons in 
1957, about four per cent more than in 
the previous year. The output of heavy 
metal products rose by 4-7 per cent, 
and that of light metal products by 
4-2 per-gent. Production of metal cast- 
ings rose by 1-6 per cent to 191,944 
tons in 1957, entirely owing to a higher 
production of light metal castings. 

Metal production continued to rise 
slightly last year, while overall produc- 
tion in the western world dropped by 
about 100,000 tons to 14,400,000 tons. 
The increases recorded in West 
Germany were generally between 1-7 
per cent (refined copper) and 10-1 per 
cent (soft and hard lead). 

The slump in international metal 
prices last year also considerably 
affected West German mining, chiefly 
of lead and zinc ore. The non-ferrous 
metal industry generally achieved 
favourable business results last year. 
Rises in production costs were largely 
absorbed because of extensive rational- 
ization. The industry is paying specia! 
attention to the new joint European 
economic organizations, such as the 
Common Market, but especially to 
Euratom, because certain non-ferrous 
metals are particularly important for 
the development of reactor techniques 
The industry is largely in agreemen' 
with the industries of the othe! 
member countries of the Common 
Market about their common problems 
To deal with them, the industry ha 
already formed a study group. 
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METAL PRICE CHANGES 


LONDON METAL EXCHANGE, Thursday 24 April 1958 to Wednesday 30 April 1958 
LEAD 


COPPER 


=] 
fo.) 
1) 
nm 
_ 
=] 
ie 2) 


IMU 


ATAU 


£178 10 


nm 
=I 
Qo 


ITIUITUTAUAUVUULUUU 


i) 


HT = 


ns 
J 
cs 
wn 


HUTAUUIULOUTNILLU UU 


HT 








NL 





UII 


Ts FS) PNNVIIIINNIIIILL 


UU es 


LULU LULU 





UDTIOUUATIUIUIUIUIUULU 


Ons 


E HH 
© ) 


wh 
oO 
QW 
191] 
tae 
a 
Ww 
UW 


UTM ULL 


SULT 








c 
a 
rm 
> 
“<< 
9] 
=] 
Qa 
Ly 
<4 


Monday Tuesday Wednesday 


Thursday Friday 


Monday 


Tuesday 


s = 
B IIIIIIIIIIIUIIILIUIUULLLI = 
& 





OVERSEAS PRICES 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium 
frikg <= £/ton 


Canada 
c/lb = £/ton 


France 
fr/kkg =< f£/ton 


Italy 
lire/kg <> £/ton 


Switzerland 
fr/kg = £/ton 


United States 
c/lb = £/ton 








Aluminium 
Antimony 99.0 


Cadmium 


Wire bars 99.9 
Electrolytic 


Lead 

Magnesium 

Nickel 

Tin 

“ine 
Prime Western 
High grade 99.95 
High grade 99.99 


Thermic 
Electrolytic 


25.25 184 10 


101.25 740 2 6 








22.50 185176 





210 182 15 
169 12 6 


1,218 0 


195 
1,400 


196 12 6 
99 26 
1,060 922 5 


888 772 10 0 


107.12 93 


2 6 
115.12 100 2 6 





375 217 10 


430 249 10 


2,550 1,479 0 


1,330 
1,400 


2.30 19276 


93 77 15 








26.10 208 17 6 
29.00 232 0 


155.00 1,240 0 











PRIMARY METALS 


Aluminium Ingots.... ton 180 
Antimony 99°6% ...- 5, 197 
Antimony Metal 99%.. ,, 190 
Antimony Oxide...... » 180 
Antimony Sulphide 

OO ey ~ 
Antimony Sulphide 

Black Powder........ » 2 
ae » 400 
Bismuth 99- 95%, recailed Ib. 
Cadmium 99-:9% a 
GEE Sina sccegeets ad 2 
Cerium 99% ........ iat 
Chromium .......... - 
IE 5 5 cu he ohne = 
Columbite.... per unit 
Copper H.C. Electro.. ton 178 

Fire Refined 99- 10% Pee i | 

Fire Refined 99-50% ,, 176 
Copper Sulphate.... ,, 66 
Germanium ........ grm. 
Re rer ee ee oz. 12 
ee eee rere ‘i 
Spe eae rear a 
error re grm. 
Lead English.......... ton 73 
Magnesium Ingots.... lb. 

Notched Bar........ a 

Powder Grade 4...... a 

Alloy Ingot,A8o0rAZ91 _,, 
Manganese Metal.... ton 300 
pS BE ts flask 76 
Molybdenum ........ lb. l 
Ms + 4.e~ 643-2 ton 600 

NE She oc anee'chee Ib. 

2) ee - 
NN a. caice cade oz 
Osmiridium ........ Ps 
DE nc ccssecss a 7 
Es. Tis 4d 60:0. 4.6:<'s eo “ws 
PL sess e4enn os » 40 
Ruthenium .......... » 
eee Te ee Ib. 
Giicen S6%.......... ton 
Silver Spot Bars...... oz. 
TU. a ce ences Ib. 
, ae a ton 732 
*Zinc 

re ton 

Min 99-99% ........ se 

Virgin Min 98%.... 5, 62 

Dust 95/97%.......- » 104 

Dust 98/99% ........ *: koe 

Granulated 99+% .. , 87 

Granulated 99-:994+% ,, 100 


*Duty and Carriage to customers’ works for 


buyers’ account. 


INGOT METALS 


Aluminium Alloy (Virgin) £ 
B.S. 1490 L.M.5 .... ton 210 
B.S. 1490 L.M.6 .. » ae 
BS. 3600 Li067 2... 6 26 
B.S.'1490 L.M.8 ....',, 203 
B.S. 1490 L.M.9 .. re 
B.S. 1490 L.M.10.. oo aan 
B.S. 1490 L.M.11.. S 2. 
B.S. 1490 L.M.12.. -~ a. 
B.S. 1490 L.M.13.. » 26 
B.S. 1490 L.M.14.. < aa 
B.S. 1490 L.M.15.. » 210 
B.S. 1490 L.M.16.. » 206 
B.S. 1490 L.M.18.. » 203 
B.S. 1490 L.M.22.... 3, 210 
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NON-FERROUS METAL PRICES 


(All prices quoted are those available at 12 noon 30/4/58) 


en Se 
tAluminium Alloy (Secondary) 


B.S. 1490 L.M.1 .ton 155 0 0 
B.S. 1490 L.M.2 .... 5, 161 10 0 
B.S. 1490 L.M.4 .... ,, 182 16 0 
B.S. 1490 L.M.6 .... ,, 204 10 0 
tAverage selling prices fot February 
*Aluminium Bronze 
BSS 1400 AB.1...... ton 201 0 0 
BSS 1400 AB.2...... oe. ms 0 6 
*Brass 
BSS 1400-B3 65/35 .. ,, 129 0 0 
| aoe ; —_— 
BSS 1400-B6 85/15.. ,, — 
*Gunmetal 
R.C.H. 3/4% ton.. ton a 
oo. » 154 0 0 
yy. ee as 1.8 9 
ys o a0 6:6 
Cs oo mee @ 
Manganese Bronze 
BSS 1400 HTB1.... , 164 0 0 
DSS 1400 Bee.... ~« 2 0 0 
BSS 1400 HTB3.... ,, — 
Nickel Silver 
Casting Quality 12% ,, nom. 
” ” 16% » nom. 
» » 18% » nom. 
*Phosphor Bronze 
2B8 guaranteed A.I.D. 
EE i 55a oh asic ees » 240 0 0 
Phosphor Copper 
ee one 207 0 O 
eer. aime @ © 
* Average prices for the last week-end. 
Phosphor Tin 
APES Ser ton o 
Silicon Bronze 
BSS 1400-SB1 ...... a _ 
Solder, soft, BSS 219 
Grade C Tinmans. . os =e 3 0 
Grade D Plumbers .. ,, 282 6 0O 
SS | eer » oe 2 © 
Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. — 
Type 9 a PS — 
Zinc Alloys 
Mazak III .......... ton 9313 9 
By aE ee ae = a43: 9 
MEE ic h.cxc Xs wns o Mow 9 
|) ar » 10913 9 
Sodium-Zinc ........ Ib. a 5 


SEMI-FABRICATED PRODUCTS 


Prices of all semi-fabricated products 
vary according to dimensions and quan- 


tities. The following are the basis prices 

for certain specific products. 

Aluminium  — a 3 
Sheet 10 S.W.G. Ib. 2 8 
Sheet 18 S$.W.G. ,, 2 10 
Sheet aS SHG. . Ss 1 
Strip - Bess 2 8 
Strip Ss. 69.G. « 29 
Strip ma 3.0.G.. x 2 103 
Ciscles 22 S.W.G. 3 2 
Circles 18 S.W.G. ,, s.4 
Circles 12 S.W.G. ,, 3 0 
Plate as rolled........ i 2 7% 
NR a ca bop oss 02's ss 3 1% 
Wire 10 S.W.G....... pe 3 i 
Tubes lin. o.d. 16 

BRN hecaGlonaes ~ 4 0 
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‘oe Te 
Aluminium Alloys 
BS1470. HS10W. Ib, 

Sheet 10 S.W.G. ,, 3 03 

Sheet 18 S.W.G. ,, 3 3 

Sheet 24 S.W.G. ,, 3 103 

Strip 10 S.W.G. ,, 3 O8¢ 

Strip 18 S.W.G. ,, S. 2 

Strip 24 S.W.G. , 3 10 
BS1477 HP30M. 

Plateas rolled...... 2 103 
BS1470. HC1I5WP. 

Sheet 10 S.W.G. Ib. 3 6% 

Sheet 18 S.W.G. ,, 4 0} 

Sheet 24 S.W.G. ,, 4 103 

Strip 10 SW.G. » 3 94 

Strip 18 S.W.G. ,, 4 0¢ 

Strip 24 S.W.G. , 4 8 
BS1477. HPCI5WP. 

Plate heat treated.. ,, 3 5% 
BS1475. HG1OW. 

Wire 10 S.W.G. ,, 3 OF 
BS1471. HT10WP 

Tubes 1 in. o.d. 16 

De 4 11 
BS1476. HELOWP. 

Sections . —- ety 

Beryllium Copper 
Strip = 1 411 
. ee as FF .&4 
WO: accixs > 14 9 

Brass Tubes...... a i. 
Brazed Tubes........ c. — 
Drawn Strip Sections _,, — 
LR a nee ton -- 
NE no's etre ncaa 6,0. pe a 
Extruded Bar........ Ib. 1 8% 
Extruded Bar (Pure 

Metal Basis) ...... _— 
Condenser Plate (Yel- 

low Metal)........ ton 146 0 0 
Condenser Plate (Na- 

Wl BOOES) 6.500 0 « 187 0 @ 
BR PARES lb. 2 33 

Copper Tubes ........ Ib. 1 93 
BARR eee ton 211 5 0 
SE ose Sica os 7 = ss 
gy ve _— 
Locomotive Rods .... 5, —_ 
ek ere » ae 3. 

Cupro Nickel 
Tubes 70/30 ....cece Ib. $ 23 

Lead Pipes (London) .. ton 115 5 0 
Sheets (London) .... , 113 0 0 
Tellurium Lead...... o 46 axtea 

Nickel Silver 
Sheet and Strip 7%.. 3 3 
.. , Sr = 3 9} 

Phosphor Bronze 
~ TORS PEO Or 2» 3 6} 

Titanium (10,000 lb. ~~ 
ey, See 69/- 60/- 
Wire -315’--036’.. x» 101/- 201/- 
Sheet (4’/8’ x 2’) 

*160°--010"........ ss 100/- 158/- 
Strip -048’--003”.... ,, i00/- 350/- 
Tube Representative 

ND Tose arercies 5.60 3» 220/- 
Hewtrasions .......... » 137/- 

Zinc Sheets, English 
destinations ........ ton 98 0 0 
BED. add d o-ens<4.d-ien< * nom. 















tte te te —_ 


_ 
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Financial News 





Metal Statistics 


Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of Feb., 1958, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follow in long tons:— 








COPPER Gross Copper 
Weight Content 
Wire 5 a . 21,982 21,611 
Rods, bars and sections . . 11,745 7,771 
Sheet, strips and plate .. 12,253 9,727 
Tubes -. 6,466 5,909 
Castings and miscellaneous Gy 225 _ 
Sulphate .. 2, 523 — 
62,194 51,559 
Of which: 
Consumption of Virgin Copper 37,907 
Consumption of Copper and 
Alloy Scrap (Copper Content) 13,652 
ZINC 
Galvanizing 6,849 
Brass : 7,549 
Rolled Zinc 2,030 
Zinc Oxide 2,471 
Zinc Die-casting alloy as 3,895 
Zinc Dust bes % 817 
Miscellaneous Uses bd re 940 
Total, All Trades 24,551 
Of which: 
High purity 99-99 per cent 4,402 
Electrolytic and high — 99- 95 
per cent 5,068 
Prime arene G. O.B. ‘and de- 
based 8,787 


Remelted . 396 





Scrap Brass ‘and other Cu alloys. . 2,951 
Scrap Zinc, alloys and residues. 2,704 
ANTIMONY 

Batteries .. x =. 102 
Other Antimonial Lead re 45 
Bearings .. ake 31 
Oxides—for White Pigments oe 123 
Oxides—other . rs 83 
Miscellaneous Uses a he 13 
Sulphides - a a 4 
Total Consumption ‘3 Ss 401 
Antimony in Scrap 

For Antimonial Lead .. i 339 
For Other Uses .. aff Yes 15 
Total Consumption me és 354 
LEAD 

Cables 8,794 
Batteries .. 2,494 
Battery Oxides .. 2,205 
Tetra Ethyl Lead : 1,632 
Other Oxides and Compounds. . 2,099 
White Lead - 719 
Shot - re me rs 347 
Sheet and Pipe .. a 5,135 
Foil and Collapsible Tubes 2 367 
Other Rolled and Extruded Pe 475 
Solder = 1,079 
Alloys 1,491 
Miscellaneous Uses 1,018 
Total ha is am .- 27,855 


CADMIUM 

Plating Anodes 

Plating Salts . 
Alloys: Cadmium Copper 
Alloys: Other : ‘ 
Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


Total Consumption 


TIN 


Tinplate 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys BD 
Foil and Collapsible Tubes, etc. 
Tin Compounds and Salts 
Miscellaneous Uses 


Total Consumption 


45-10 
2 SX bo 
1-45 
1-95 
6°75 
0:40 
4°30 

20-60 
1-35 





87°65 





694 


45 


61 
151 
461 

55 

86 





1,567 









F. W. Berk and Co. Ltd. 


Group net profit 1957 £149,371 
(£115,147) and dividend 10 per cent 
(74 per cent). Fixed assets £1,385,447 
(£1,174,397), current assets £2,067,231 
(£2,342,327) and liabilities £736,161 
(£1,028,458). Capital reserves £466,538 
(£431,272), revenue reserves £520,104 


(£486,739), and future tax £149,875 
(£90,255). Commitments £85,000 
(£42,000). 

Enfield Rolling Mills Ltd. 

Group net profit 1957 £632,750 


(£531,474) and dividend 124 per cent on 
increased capital (15 per cent, of which 
5 per cent interim prior to one-for-one 
scrip issue).” Fixed assets £1,905,108 
(£1,500,045) and net current assets 
£6,225,387 (£5,230,403). Stock and work 
£3,648,383 (£5,237,454), tax certificates 
£385,000 (nil) and cash £1,292,405 


(£33,238). Bank overdraft £91,118 
(£87,883). Capital reserve £527,625 
(£2,625), revenue reserves £2,180,945 


(£2,183,131) and future tax £575,000 
(£475,000). Commitments £268,582. 


A.P.V. Co. Ltd. 


Subject to audit, group net profit, 1957, 
£99,226 (£101,328), after tax £146,029 
(£133,489) and after crediting £23,000 
(nil), unrequired tax. No dividend on 
Ordinary (same). Parent’s net profit 
£89,588 (£41,498), after minority interests 
and £1,286 (£46,795) retained by sub- 
sidiaries. 





Merchants’ average buying prices delivered, per ton, 29/4/58. 


Aluminium 
New Cuttin 
CUE. hoo 5b x dink doco 6 
Segregated Turnings ........ 


Brass 
SFT Oe ETE 
EE Siig sa nc ninaces sss 
NN a er 
Light 
I ests ain’ 0.05% wiase hao ardne 
Collected SCIAP. 2.0.6 .c0csccce 
"IE 0. 6's 00 cee tps 0.6,0:5% 


The latest available scrap prices quoted on foreign markets are as follow. 


£ 
143 


120 
89 


160 
160 
153 
148 
160 
145 
126 


Gunmetal £ 
Creer TNS skews cena 155 
PONE So. 53 acne Kans 155 
CEE oo winnie ae 130 
OED oc. 3 5 dp Sekeoeadeses 125 

Lead 
OPTS STE Se 63 

Nickel 
SIR ign ttista.nwuiawornniniers a 
CSE ee 500 

Phosphor Bronze 
EES ORR A pene ee 130 
gece orm ee Peres 125 

Zinc 
NINO. 6.3.6 ba cp caebene on 53 
CID hn ins Seausapaaewres 40 
SR A icaaxctapaaeenaee 30 

(The figures 


in brackets give the English equivalents in £1 per ton):— 
West Germany enmeey oF 100 kilos): 
180 


Used copper wire.... (£156 
Heavy copper ...... 
Light copper ...... 
Heavy brass ........ 
PU ~ eer 
Soft lead scrap...... 


.12.6) 

£(152.5.0) 175 
(£130.10.0) 150 
(£100.0.0) 115 
(£69.12.6) 80 
(£57.10.0) 66 


Serre (£39.2.6) 45 
Used aluminium un- 
Re APE (£87.0.0) 100 


France (francs per kilo): 
7 SES 
Heavy copper ...... 
Light brass ........ 
Zinc castings ...... 
eae 
Aluminium pans (98} 

ef eee 





(£193.2.6) 222 
(£193.2.6) 222 
(£143.10.0) 165 

(£67.0.0) 77 
(£565.10.0) 650 


(£130.10.0) 150 





Italy (lire per kilo): 


Aluminium soft sheet 
clippings (new) (£188.10.0) 325 
Aluminium copper alloy (£101.10.0) 175 


Lead, soft, first quality (£84.2.6) 145 
Lead, battery plates. . (£49.7.6) 85 
Copper, first grade.. (£174.0.0) 300 
Copper, second grade (£162.10.0) 280 
Bronze, first quality 

machinery ...... (£177.0.0) 305 
Bronze, commercial 

gunmetal ........ (£148.0.0) 255 
Brass, heavy........ (£124.15.0) 215 


Mirnes, MRE... o02-3 
Brass, bar turnings. . 
New zinc sheet clip- 

ARES: 
CE SOD 6 ona éven ce 


(£113.2.6) 195 
(£124.15.0) 215 


(£55.2.6) 95 
(£40.12.6) 70 
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THE STOCK EXCHANGE 
Tendency Continued Dull 





AMOUNT 
OF SHARE 


ISSUED 
CAPITAL 
na 


DIV. FOR 
LAST 
FIN. 
YEAR 


MIDDLE PRICE 
29 APRIL 
+RISE —FALL 


NAME OF COMPANY 


DIV. FOR Div. 1958 
PREV. YIELD HIGH LOW | 
YEAR 


HIGH 





é é 
4,435,792 1 
400,000 2/- 
33,639,483 Stk. (£1) 
_1,590,000 1 
3,196,667 1 
5,630,344 Stk. (£1) 
203,150 Stk. (£1) 
350,580 Stk. (£1) 
500,000 1 
300,000 1 
160,000 1 
9,000,000 Stk. (£1) 
, 1,500,000 Stk. (£1) 
15,000,000 Stk. (£1) 
17,047,166 Stk. (£1) 
600,000 Stk. (5/-) 
60,484 1/- 
150,000 2/- 
555,000 1 
1 
2/- 
1 
1 
5/- 
Stk. (£1) 
1 
Stk. (£1) 
Stk. (10/-) 
1 
5/- 
S/- 
10/- 
1 
5/- 

1 
5/- 
Stk. (£1) 
Stk. (£1) 


142,045,750 
33,708,769 
14,584,025 ain 
430,000 5/- 
300,000 1 
3,987,435 1 
600,000 10/- 
4/- 
1 
1 
1 
1 
5/- 
6/- 
13, 098, 855 Stk. (£1) 
415,760 Stk. (2/-) 
160,000 1 
80,000 5 
3,064,930 Stk. (£1) 
1,000,000 Stk. (£1) 
2,200,000 Stk. (€1) 
468,000 5/- 
234,960 10/- 
1,365,000 Stk. (5/-) 
600,400 Stk. (£1) 
600,000 1 
14,494,862 Stk. 
Stk. 


(1) 
(€1) 
Stk. (£1) 
Stk. (£1) 
1 
Stk. (£1) 
2/- 
5/- 
2/6 
1 
1/- 


Per cent 


Amalgamated Meta! Corporation 
Anti-Attrition Metal = 
Associated Electrical Industries 
Birfield Industries 

Birmid Industries 

Birmingham Small Arms 

Ditto Cum. A. Pref. 5% 

Ditto Cum. B. Pref. 6% 
Bolton (Thos.) & Sons 

Ditto Pref. 5% ‘ 

Booth (James) & Co. Cum. Pref. 1%, 
British Aluminium Co. én 

Ditto Pref. 6% se 
British Insulated Callender’s Cables 
British Oxygen Co. Ltd., Ord 
Canning (W.) & Co. + 
Carr (Chas.) . 

Case (Alfred) & Co. Led. 

Clifford (Chas.) Ltd. ... 
Ditto Cum. Pref. 6% 

Coley Metals 

Cons. Zinc Corp.t 

Davy & United 

Delica Metal 

Enfield Rolling Mills Led. 

Evered & Co. ... ran 

General Electric Co. 

General Refractories Ltd. 

Gibbons (Dudley) Led. 

Glacier Metal Co. Ltd. 

Glynwed Tubes a 

Goodlass Wall & Lead dedeneites 

Greenwood & Batley 

Harrison (B’ham) Ord. 

Ditto Cum. Pref. 7% 
Heenan Group ; 
Imperial Chemical ieee 

Ditto Cum. Pref. 5% 
International Nickel ... 

Jenks (E. P.), Led. ; 
Johnson, Matthey & Co. Cun, Pref. 5% 

Ditto Ord. ad 
Keith, Blackman 
London Aluminium ... 
London Elec. Wire & Smith‘ s Ord. 

Ditto Pref. a 
McKechnie Brothers Ord. 

Ditto A Ord. ald 
Manganese Bronze & Brass ... 

Ditto (74% N.C. Pref.) 
Metal Box 
Meta! Traders ‘ 

Mint (The) Sieutiasham 

Ditto Pref. 6% 
Morgan CrucibleA ... 

Ditto 54% Cum. 1st Pref. 
Murex 
Ratcliffs eGrece Bridge) 
Sanderson Bros. & Newbould 
Serck ... 

Stone (J.) & Co. (Holdings) .. 

Ditto Cum. Pref. 64% 

Tube Investments Ord 
Vickers 

Ditto Pref. s% 

Dicto Pref. 5% cax free 
Ward (Thos. W.), Ord. 
Westinghouse Brake . 
Wolverhampton Die-Casting 
Wolverhampton Metal 
Wright, Bindley & Gell 

Ditto Cum. Pref. 6% 

Zinc Alloy Rust Proof 


75/3 
38/- 
7/104 
17/74 274 
3/3 20 
11/6 6 
2/104 40D 


i. 
10 

25 

+1/14 


Per cent 

19/9 
1/6 
51/- 
53/9 
65/6 
28/3 
15/74 
17/- 16/6 
28/9 26/104 
19/3  19/- 
46/6 39/- 
19/3 18/44 
43/9 38/104 
35/3 29/- 
21/- = 20/14 
2/3 2/- 
4/9 4/44 | 
17/-—_ 16/- 
4/6 
51/6 
48/- 
21/44 
33/- 
42/- 
38/74 
33/9 
66/3 
6/- 


17/9 
1/3 
47|- 
49/6 
56/3 
23/9 
14/7} 


= 


DAWU aannoavwvnanuuauwsd 


3/3 
43/- 
45/9 
18/44 
24/- 
39/- 
29/6 
27/3 
64/- 
5/74 
13/6 12/104 
22/14 19/3 
46/10} 45/- 
12/44 11/6 
7/7; 6/9 
44]104 36/6 
17/14 16/- 
1444 134 
7/9% 6/9 
16/3 15/- 
44/6 37/6 
16/3 15/- 
4/33/14 
43/9 39/9 
22/9 22/3 
35/- 32/6 
32/6 30/- 
10/6 -9/- 
6/3 5/9 
48/6 41/9 
6/105 6/3 
22/9 21/9 
82/5 

40/- 

17/3 

57/6 

7/3 

27/- 

12/44 


18/- 
37/3 
50/- 
16/9 
22/3 
10/44 
46/6 
18/6 

222 
18/104 
17/- 
58/9 
21/9 

6/9 
54/6 
25/3 
48/9 
47/6 
21/104 

6/6 
59/- 

8/- 
25/- 
90/6 
54/- 
19/3 
79/9 

8/- 
41/- 
18/104 
57/6 
21/9 
70/9 
46/- 
18/- 
24/9 
83/- 
85/- 
10/14 
22/3 

Yd 

‘12/6 

5/- 


20/3 
54/6 
32/6 
15/6 
23/- 
76/3 
38/- 
8/- 
17/73 
3/93 


3/14 


o 
> SOOO OSD SSOOS OOH O94 20 OOS 1:90.00 W'S DO ON U6 t O66 0b CNN eOh.0 USS ob wb Ae Ga Om 


© 


3/3 


owwvoooww 


2/74 


18/- 
40/- 
29/6 
19/3 
2/14 
4/- 
15/9 
16/- 
3/9 
49/- 
42/6 
19/- 
25/- 
42|- 
38/- 
26/9 
53/- 
5/104 
12/6 
28/9 
46]- 
12/44 
18/74 
6/9 
36/3 
15/6 
130 
15/14 
14/6 
40/- 
15/- 
3/6 
41/- 
21/9 
37/6 
36/- 
7/6 
5/- 
40/3 
6/3 
21/6 
83/6 
35/~ 
16/- 
57/- 
6/104 
24/9 
11/6 
43/9 
18/9 
50/6 
29/- 
14/- 
20/74 
64/- 
29/14 
7/- 
14/9 
2/74 
11/3 
2/9 





**Shares of no Par Value. {t and 100% Capitalized issue. @ The figures given 
relate to the issue quoted in the third column. A Calculated on £7 14 6 gross. H and 200% capitalized issue. M and 10% capitalized issue. Y Calculated on 114% 
dividend Adjusted to allow for capitalization issue. E for 15 months. P and 100% capitalized issue, also ‘‘rights’’ issue of 2 new shares at 35/- per share or £3 
stock held. D and 50% capitalized issue Z and 50% capitalized issue. B equivalent to 124% on existing Ordinary Capital after 100% capitalized issue. 
@ And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits 


*Dividend paid free of Income Tax tincorporating Zinc Corpn. & imperial Smelting 





